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No more fumbling with the game control keys, now you can Compatible with ZX Interface 1 the Pro-Interface has three 
have joystick control on the ZX Spectrum “fhe Kempston 9-way D Sockets. Two of the sockets allow compatibility 
joystick interface allows all joysticks in the Kempston range with Sinclair/Psion software whilst the third offers the dual 
(and others that are Atari compatible) to be used with the facility of both Kempston joystick software and cursor key 
Spectrum. Simply plugs into the edge connector. . software. The Pro-Interface also features a cartridge slot for 


No modifications necessary. ONLY £11.50 ROM based software. ONLY £19.95 
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Maximum arcade quality features at a reasonable price. At last an RS 232 interface for the ZX Spectrum allowing 
Features: ( Top fire button for one handed thumb control “ij connection to any printer which follows the RS 232 protocol. 
() Trigger button for one handed index finger control H Base " he interface has its own EPROM allowing the use of 
fire bar for left or right handed control H 8-way arcade keywords LLIST, LPRINT and COPY. We recommend the 
quality leaf switches D Rubber return action) 1.5 metre cable. Brother EP44 Printer for use with this interface. 
Commodore and Atari compatible. See joystick interface Interface complete with cable and connector ONLY £45.00 
for Spectrum compatibility. ONLY £12.75 > 


The Kempston centronics interface will allow you to utilise a 


The ultimate joystick for the home computer. Features: * 

0 Ergonomic design and nylon covered steel shaft 1 8-way vast range of printers with an industry standard centronics 
arcade quality leaf switches 0) Dual fire buttons for left or input porton the ZX Spectrum. Interface E has all operating 
right handed play 0 Rubber return action for smoothness commands held in an EPROM, so plug in and its ready to 

0 1.5 metre cable. use. ONLY £49.99 Interface S offering similar features as 
Commodore and Atari compatible. See joystick interface above but software routines are provided separately to 

tor Spectrum compatibility. ONLY £13.50 initialise the interface before use. ONLY £35.00 


_ REM PR2TON 


Full details on ail our products are available on request. Kempston Micro Electronics Ltd., Singer Way, 
“A-E’ please. Most products are available from WH Smith, Boots, Woburn Road Industrial Estate, Kempston, Bedford, MK42.7AF. 
Spectrum Computer Centres, good computer shops or direct. Tel: (0234) 856633 Telex: 826078 KEMPMI G Pewcurcaro | KY 


All prices include VAT and P & P. Please allow 21 days for delivery. 
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Amstrad PIO 31 


This design provides two I/O ports which may 
be configured to suit the user’s requirements. It 
makes use of the CPC464’s partially decoded 
address lines in order to keep component count 
to the minimum. 


BBC Logic State Analyser 55 


The BBC computer is able to monitor and 
display the state of 16 (or more) logic lines by 
using the technique described by Paul Beverley. 


Sideways RAM revisited 65 


Minor modifications to our extremely successful 
sideways RAM board allows the direct loading 
of RAM based software. 


FEATURES 


Acorn Video 13 


The background behind the recent 
announcement that Acorn are to enter the field 
of interactive video in a big way. 


QL machine code utilities 16 


Anumber of useful utilities that can be added to 
the QL’s function and procedure tables to 
enhance the performance of the computer. 


Parlez Pascal 


27 
Pascal was conceived as an aid to teaching 
computer programming. The elegant nature of 
the language is in distinct contrast to the ad hoc 
collection of commands that goes under the 
name of Basic. In this article, the first of a series, 
we present a concise ‘Teach yourself Pascal’ 
course. 


Word to the Wise 36 


Wordprocessing is probably, next to games 

playing, the most common application of the 
home computer. We try out wordprocessing 
packages for the best selling micros. 


CBM 64 fact sheet 60 


The complete set of technical information for 
this best selling machine in a handy, easy to 
digest form. 
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Hisoft’s Spectrum C 22 


Cis the language of the future. Adam Denning 
explains the attractions of the language and 
looks at Hisoft’s Spectrum implementation. 


Spectrum diskinterface 44 


SPDOS is anew interface for the Spectrum that 
offers an extremely high performance at a very 
reasonable cost. 


BBC 2nd Processors 48 


Three of the second processors now available 
for the Beeb are put through their paces. Do 
Acorn’s designs come out on top? Read the 
review and find out. 


The Unicorn 50 


While strictly speaking the Unicorn is a second 
processor, its specs put it in a class of its own. 


Commodore Plus4 75 


Commodore’s contender for the affections of the 
up-market home computer user is put through 
its paces. 


QL Assemblers 81 


Any serious QL machine code programming 
requires the use of an assembler. Two such 
packages have just been released and are put 
to the test by Adam Denning. 
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MPFI02 TIS46 2N3055 50 | 2SC1096 

TRANSISTORS MPF103 TIS48 2N3252 46 | 2SC1162 

AC126/7 BC212 MPF104 TIS5974 2N3302 2SX1173 
BC212L MPF105 2N3341/2 2SC1449 


BC213 MPF106 2N3614/5 


35/37 CARDIFF ROAD, WATFORD, HERTS, ENGLAND BC213L MPSAD5 2N3663 


2SC1678 
2SC1679 
2SC1923 
2SC1945 


30 
140 
199 
20 
R, CALLERS WELCOME eerie wesary mans 10 
1 MPSA70 Ul 
MAIL ORDER, C s 8956095 8C237/8 2N37067 10 popauen 
: ‘ BC256B 2N3772 195 | 2SC207: 
Telephone: Watford (0923) 40588. ‘Telex: peek 2Ng772 196 || 28C2078 
BC308 8 2N3819 % | 2SC2314 
ALL DEVICES FULLY GUARANTEED. Send Cheque, P.Os, Cash, Bank Draft with Orders. ACCESS/MASTER BC318 2N3820 6 | 28¢2166 
CHARGE Accepted. GOVERNMENT and EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME P&P 8¢327/8 16 | 2n38223 | 2SC2335 
add 75p to all Cash Orders. OVERSEAS Orders postage at cost. AIR/SURFACE (TELEPHONE ORDERS BY Seat thar A ES od 
15 
15 
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60 


ACCESS PHONE: 0923 50234), PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ae chet pee 


_ 2N3905/6 2SF45 
V, A Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all prices are punts rare 
exclusive of VAT. Please add 15% to the total cost including P&P. We stock thousands more items. 2N4058 15 | 28/85 
It pays to visit us. We are situated behind Watford Football Ground. Nearest Underground/British Rail Station: 2N4061/2 15 | 3N128 
Watford High Street. 2N4064_ 115 | 3N140 
Open Monday to Saturday: 9.00 a.m. to 6.00 p.m. | Ample FREE Car Parking Space available. ete BF; 2 rere = atts 
ELECTROLYTIC CAPACITORS (Values in uF) 500v: 10uf 52p; 47 78p; 63V: 0.47, 1.0, 1.5, 2.2, 3.3, 4.7 8p; BCY45 2N4286 40324 
10 10p; 15, 22 12p; 33 15p; 47 (oN 68 20p; 100 19p; 220 26p; 1000 70p; 2200 99p; SOV: 68 20p; 100 17p; 220. | 8C117/8 BCY58/59 2N4289 40326/7 
24p; 40V: 6.8 15p; 22 9p; 33 12p; 330, 470 32p; 1000 48p; 2200 05: 25V: 1.5, 4.7, 10, 22, 47 8p; 100 11p; | 8C137/9 BCY70/71 BFYS2 2N4289 40347 
150 12p, 220 15p; 330 22p; 470 25p; 680, 1000 34p; 1500 42p; 2200 50p 2200 50p; 3300 76p; 4700 92p; | BC140 BCYI2 2N4314 
16V: 47, 68, 100 Sp; 125 12p; 330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 4700 79p. mes ae prea 
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p; 4700 245p; 50V: 2200 110p; 3300 154p; 40V: 4700 160p; | 8C147B 80121 2N4871 
25V: 2200 90p; 3300 98p; 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 350p. eats ibe: ie : een 
BCI4g BD133 2N1307 2N4921 
POLYESTER CAPACITORS: Axial Lead Type Seren ie BC149C BD135 2N1671B 2N4922 
400V: Inf, 15, 2n2, 3n3, 4n7, 6nB 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, ooh Capacitors BC153/4 BD136/37 2N2160 2N5135/6 30 
68n 16p; 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n luF 68p; 2u2 82p; 250V 8C157/8 BD138/9 2N2217 2N5138 25 
1OOOV: Inf 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. Ink, 106, 2n2, | Boles ape ] Etat pat laa oe 
: a8, 1st” 898. | creo BDI58 2N22208 2N5180 
POLYESTER RADIAL LEAD CAPACITORS: 250V iene es ‘BCI67 BO205/6 2N2221A 2N5190/1 RF CHOKES 
10n, 15n, 22n, 27n Gp; 33n, 47n, 68n, 100n 7p; 150n, CAPACITORS pi 39n, 470 8 BCI67A B0222 2N222A 2N5194 
220n 109; 330n, 470n 13p; 680n 19p, 1u 23p; 1u5 40m, 2u2 460. 1000pF/450V 10p J aor ee 12p ae Bou 2N22t3 2N5305/8 Miniature 
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon Track, 0.25W 82n, 1000 1p | Bci70 2N2369A 2N5459 PCB type 
35¥: 0.1uF, 0.22, 0.33 15p; 0.47, 0.68, } S000, 1K & 2K (Single Lin only) 100v BCI71/2 2N2476 2N5485 VuH, 2u2, 4u7, 
1.0, 1.5 16p; 2.2, 3.3 18p; 4.7, 6.8 22p: | 5K—-2M Single Gang, Log & Lin 1007, 1200 10p Ff g¢173 2N2483/4 2N5777 10u 22u, 33u, 
10 2p; 16V: 2.2, 3.3.1 5K. 2M Single + Switch, Log & Lin 150n, 180. 12p | 6177/8 2N2646 2N5879 47u100u,  220u, 
18x: 15 40m; 22 455; 33, 47 508; 100 | 5K -2M Double Gang, Log & Lin 99p | 220m 270n 15p F Bci7g 2N2904/5 2N6027 330u, 470u 30p 
10V 15, 22, 36p; 33, 47, 50p; 100 : oi aoe me BC181 2N2907A 2SA671 ImH, 1m5, 2m2, 
In, in Pp 4m7,10mH 35, 
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS bred ein acts? 2ncont 28ca9s Zn," 33m 
100V: Inf, 2, 4, 4nF, 10 Gp; 15nF, 2n,. 0.25W Log & Lin Values, 60mm travel aed P | Bcie4 2N3053 2SC496 betact 80p 
30u an 470 Tae S6n 2000 Sp; | SK-S00K Single Gang BC186/7 2N3054 2SC1061_ 250} 10mH 15p 
50V: 470nF 12p. Self Stick gradated Bezel Telephone Orders 
CERAMIC CAPACITORS PRESET POTENTIOMETERS by ACCESS | Caste wcies msie 
Rame: SF 0 10h 4p each J 0.1W, Miniature, Horizontal & Vertical chiar theuedemt, | caaien aren 741578 
nF, 22nF, 33nF, 470 wach | 1000) - 5M CA3161 MC1495 741S83 
100nF/30V 7p 200nF/6V 8.26, Standard Horizontal & Vertical (ret ose3 boz3a) | caste2 MC1496L 74L$85 
2002 + 4M7 CA3189 MC1596 7ALS86 
— CAPACITORS: HA1336 74LS90 
1.5nF to 12nF 10p COMPUTER RO-3-2513U HA1388 7alsst 
ic SAA5050 ICL7106 74LS92 
s SFP9634E 1cL7107 74LS93 
SPO256AL2 1cL7611 7ALS95 
TCM3101 1CL7660 74LS96 
ioe 1CL8038C 74LS107 
TMS4164 IcL82118 74LS109 
TMS4416-2 ICM7205A 74LS112 
™MS4532-3 1CM7207 74L8113 
TMS4500 1CM7215 74.8114 
TMS5100 ICM7216AJ 74LS122 
TMS6011 (CM7216B 7ALS123 
TMS9914 ICM7216C 74LS124 
T™MS9927 ICM7217A 74LS125 
TMS9928 1CM7224 7ALS126 
™MS9929 (CM7240 74.8132 
TMS9980 ICM7555 ULN2283 7ALS133 
TMS9995 1 (M7556 ULN2003 74LS136 
ULN2003 (A360 ULN2004 7ALS138 
UPD7002 LA4031P ULN2803 74LS139 
UPD7007 LA4032 UPC575 74LS145 
wo1691 LAs4oo UPC1025H 74.8147 
w01770 195 | LAM422 74LS148 
959 | LC7130 7aLS151 
C7120 7A4LS153 
C7137 74LS154 
7ALS155 
74LS156 
74LS157 
74LS158 
74.5160 
74LS161 
7ALS162 


74LS323 
74LS324 
74LS326 
74LS327 
74LS347 
TALS348 
7ALS352 
7ALS353 
7ALS354 
TALS355, 
74LS356 
74L$357 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
7ALS368 
7ALS373 
‘TALS374 
7ALS375 
‘74LS377 
‘7ALS378 
74LS379 
74LS380 
74LS382 
74LS384 
74LS385 
TALS386 
74LS390 
74LS393 
7ALS395 
7ALS396 
74LS398 
TALS399 
7ALS422 
7ALS423 
T4LS440 
74LS441 
TALS443 
74LS163 74LS444 
TALS164 74LS446 
7ALS165 74L$447 
TALS166 74LS448 
74.1 74LS449 
74LS169 TALS455 
74LS170 T4LS465 
7ALS173 T4LS466 
TALS174 74LS467 
TALS175 74LS490 
74L$181 74LS540 
74LS183 74LS541 
74LS190 7ALS624 
74L$191 74L$629 
T4LS192 74LS640 
7ALS193 74LS641 
TALS 194 TALS645 
7ALS195 TALSBA6 
74LS196 74LS668 
7ALS197 T4LS669 
74LS221 74LS670 
7ALS240 74LS673 
TALS241 74LS674 
74LS242 74LS678 
74LS243 74LS682 
74LS244 7ALS684 
7ALS245 74LS687 
74LS247 
74LS248 
TALS 249 
7ALS251 
7ALS253 
TALS256 
7ALS257 
74LS258 
74LS259 
74LS260 
74.261 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
7ALS283 
74LS290 
7ALS292 
74LS293 
TALS295 
74LS297 
7ALS298 
74LS299 
7ALS320 
74LS321 
TALS322 


SILVER MICA (Values in pF) 

2, 3.3, 4.7, 6.8, 8.2, 10, 12, 15, 18, 
22, 27, 33, 39, 47, 50, 56, 68, 75, 82, 
85, 100, 120, 150, 180pF 15p each 
200, 220, 250, 270, 300, 330, 360, 
390, 470, 800, 800, 820 

1000, 1200, 1800, 2200 

3300, 4700pF 
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MINIATURE TRIMMER Capacitors 
2 to 5pF; 2 to 10pF 25p; 2 to 25pF; 
5 to 65pF 35p; 10 to 88pF 40p. 


RESISTORS Carbon Film, miniature, Hi-Stab, 5% ~ 

miniature RANGE Val. 100+ 

0.25W 2R2-4M7° £24 

O.5W = 2R2 - 4M7 E12 

1W 2R2 - 10M E12 

1% Metal Film £24 4116-200 
4164-150 

100+ price applies to Resistors of each type not mixed. 4532 
4816-100 


5514 
RESISTORS NETWORK S.1.L. 6116-150 


7 Commoned: (8 pins) 10082, 68092, 1K 2k2, 4K7, 10K} 6116L-120 
47K-100K 25p. 6117L-100N 
8 Commoned: (9 pins) 15092, 18082, 27092, 3302, 1k 2k2, 4 6167-6 
4K7, 6KB, 10K, 22K, 47K & 100K 2 ie 
6502A 
6502CPU 
6503 
6504-250 
7510718 pa 
Lily 6520010 
751145 6522 
751212 «2 
75154 6530 
75158 6545 
75159 6551 
75160 ee. 
75162 00 
751823 e002 


6803 


ERRRREEE 


XR2211 
XR2216 
XR2266 
ZN414 
ZNAI9E 
2N423E 
ZN4Q5E 
8748 ZN4Q6E 


DM8131 2Na27 


DS88LS120 ges 


2NA59 
Z2N1034€ 
555CMOS 105 ZNI040E 
2 3 ZNAZME 
709C 
710 
741 
747C 
748C 
753 
810 
9400CJ 
ADCo808 
AY-1-1320 
AY-1-5050 
AY-1-5051 
AY-1-6720 
AY-1-1270 
AY-3-1270 
AY-3-1350 
AY-3-8910 
HD63A03RP Booklet for 
AY-3-8910 
HM6147 AY-3-8912 
HM6845 AY-3-1317A 
M6402 cA3011 
HM6845 A012 
INS8060 CA3014 
C1488 CA3018 
C1489 A019 
MC14411 CA3020 
MC14412 CA3023 


AM26LS23 
AM7910 
AY-3-1015 
AY-5-1350 
AY-5-3600 
CD4724 


REBSGTHNeeBaeeRFZgauZSZeszz 
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0S3647 
DS3691 
0S8820 
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HA11235 
HA17080 
HA17083 
HA80319 
026501 
HD63A03RP 
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M51513L 
M51515L 
M51516L 
MB3712 
MB3756 
MC1204 
MC1301 
MC1303 


MM58174 
MC6845 
M6846 
MK3886-2M 
MM52800 
MM5303 
MM5307 
MM5387A 
MM58174 MC304P 
MM74C922 MC1310P 
RO-3-2513L_ 700 M1445 
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TDA1024 
TDA1034 
TDA1491 
‘TDA2002 
TDA2003 
TDA2004 
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BBC Microcomputer 
Model B 


SPECIAL OFFER THIS MONTH 


Only £315 


At WATFORD we give a great DEAL for your money 


5%” DISKETTES (Lifetime Warranty) 


@ 10 3M Diskettes Single side Double Density £16 
@ 103M Diskettes Double side Double Density £24 


LOCKABLE DISC STORAGE UNITS 


Attractively finished, strong plastic lockable cases 
with perspex top. 


@ M-35 Holds up to 35 5%” Discs ...........ceeeeee £14 
@ M-85 Holds up to 85 5%” Discs ...... cece £18 
Plastic Library 
DISC STORAGE CASES 
Holds ten 5%” Diskettes +.......scsessessssesseereeseseeneeaes £2 
DISC ALBUMS 


Attractively finished in beige leather-vinyl, these 
conveniently store up to 20 discs. Each disc can 
easily be seen through the clear view pockets. 


ONLY £4.25 


514” Disc Drive 
HEAD CLEANING KIT £14 


LISTING PAPER (Plain) 

1000 Sheets 912” Fanfold Paper 
2000 Sheets 912” Fanfold Paper .. 
1000 Sheets 15” Fanfold Paper ... 


CUMANA SLIM-LINE 
DISC DRIVES 


(BBC Micro compatible) 
CASE WITH CABLES 


@ CLS100 TEC Single sided 40 track 100K, 514” Disc 
NONE Fane hernia ating sbizss nsdn tessa thaesgdovesyhbeaa cas £112 
@ CLS400 Mitsubishi Double sided 80 track 400K, 
5%" Disc Drive £165 
@ CLS400S Mitsubishi Double sided 40/80 track 
Switchable, 400K, 5%” Disc Drive £199 
@ CLD200 TEC Single sided 40 track 200K, twin 54” 
Drives £225 
@ «CLD800 Mitsubishi Double sided 80 track 800K, 
Bia" TWH DIIVGS © yo ckscesscesststiscecdacrsvesnissosvcases £325 


@ CLD800S Mitsubishi Double sided 40/80 track 
switchable, 800K, Drives £349 


DRIVES CASED with PSU & CABLES 


@ CS100 TEC Single sided 40 track 100K 5%" Single |. 


DISC Dee wiavessethancaescacssycanctazeeeae-Ghrsiestaieatas £129 
@ CS200 TEC Single sided 80 track 200K 514” Single 
BSC DIVE soins cidscccstaeerrereosncvensincietbacdessoctinteans £175 
@ CS400 Mitsubishi Double sided 80 track 400K 
BIA” SIN GIO DIVO ai2... <iccassiescassssearcoonesutaveent + £199 
@ CD200 TEC Single sided 40 track 200K 51%” TWIN 


DUISC. WOR soe seis case ocean sschssnens nap neti rassenengonaes £265 


@ CD800 Mitsubishi Double sided 80 track 800K 
5%” TWIN Drives 


@ CD800S Mitsubishi Double sided 40/80 track 


f witchabl K TWIN Drives 
Teleprinter Roll (Econo paper) .... Ca care aes £425 
PRINTER LABELS (continuous st: SINGLE £6; DUAL £8. 
1000 90x 36mm ..... . ; , : 
ri or 
1000 90x 49mm Carriage on Disc Drives £7 (Securicor) 
1000 102 x 36mm . 
Carriage.on Printer Paper & Label: 
4076 8 
IDC CONNECTORS 
wl = PCB Plugs Female Female ASTEC UHF MODULATORS 
201 doat 7 with latch HesdatCary: 6MHz Standard 
3 Str. Angle Plug ige 
B jon! Hd Pins Pins Con. 8MHz Wideband 
75| aoae ve 8] 10 way 90p (99p 85p 120p |. 
3 16 way 130p 150p 110p 4.433619 100 
60| toss S 30) 20 way 145p 166p 125p 195p CRYSTALS 00 | 4 80MHz 200 
45 4094 0 395 26 way 175p 200p 150p 240p J00KH: 545 5.0MHz 160 
60) 4095 % 1 | 34 way 205p 236p 169p 320p 200KHe 370 6.0MHz 140 
28) 4096 2» 104 40 way 220p 250p 190p 340p MHz 275 6.144M 150 
25| 407 on 4s | 20 way 235p 270p 200p 395p a 275 6.5536 225 
60 soo % 165 | 60 way Sse ede okt nate feast $25. COMMz 350 
6) 4099 110 250 1.6MHz O06: = 27-7328 pon 
60) 4160 % 175 EURO CONNECTORS 18MHz 545 ee ane 
40 F Ss Male PI "4 i z 
fet a | er ab] Gold Flashed "Sin “Znge str ange | 1 8432M 250 8.867247 175 
4018 60} aie3 99 | 4581 eee Pins Pins Pins Pins. tip 300.—«9.00MHz 200 
4019 58 DIN41617 10.0MHz 175 
at 99 | 4582 99 170) — — 175p 3.12MHz 325 
«2 901 4175 105 | 4689 9 Shay 3.278M 460 ——«10.5MHz 250 
on 4194 105 | 4564 0 pesisiz 315794 90. _—-10.7MHz 150 
4023 30) aos 190 | 4585 70 ee kl I aed een 300 12.0MHz 175 
4024 50 | a4og 790 | 4587 330 DINSIET2 4.0MHz iso —-14.31814 170 
i 90 | aa10 725 | 4599 290 Santis: Pe dd == 268p 276 4.032MHz 290 —-20.0MHz 200 
tf nasi 750 | 40085 90 A+BeC 360p 385p 240p 350p 4.19430M 200 26.0MHz 300 
4412 805 | 40097 45 4.608MHz 200 48.4MHz 170 
peed es 4415 480 | 40098 8 
aig 280 | 40100 215 : 
4031 125 | 4422 770 | 40101 130 (Header) 
= Blu = mw “aise 10¢ | quppowcane | AMPHENOL CONNECTORS 
33 130) aaao 999 | 40103 175 | 14pin 40p 99p price perfoot | PLUGS (Male) IDC Solder 
4034 149 | 4450 350} 40104 % | 16pin 49p 105p 
= 70 | 4451 350 | 40105 110 | 24pin 88p 178p 28p | 24way IEEE 475p 470p 
4037 FH peed obtipelts 8 | 28pin 240p 295p 36way Centronics 525p 4785p 
in 250p 255p 24way Femal 490p 450p 
4038 110 | feo aH pat 2 |_400in 20way 50p way Female 
4039 280 | 4502 60 | 40109 100 r 
a . 4503 40 | 40110 235 EDGE (0.1") 
4504 75 | 40114 240 . 
4042 50 | 4505 185 | 40161 14 DIL SOCKETS CONNECTORS 
ion {0 | 4506 100 | 40163 B Low Wire | 2x18 way - 
4507 45 | 40174 % Prof Wrap 
4045 105 | 4508 130 | 40175 5 Bpin 8p, 25p 2 522 Way. 
4046 46 | 4510 55 | 40181 20 14pin10p. 5p 2x2away 
4047 49) 4511 55 |.40182 0 cme a 16pin 0p 42p 2 x 25 way 
4048 40 | 4512 8 | 40192 ” D’ CONNECTORS Miniature 18pin 16p 52p 2x 28 way 
4 5 | 150 | 40193 % 9 15-25-37 20pin 20p 60p 2x 30 way 
61 70 \4e16 sg oat m2 | MALE way way way way See eee oe pee 
4052 8 lacie 55 | 40244 195 | ~Solder lugs _ 80p 105p 160p 250p 28pin 28p 80p reared 
4053 60 | 4517 275 | 40245 195 Angle pins 150p 210p 250p 365p 40pin -30p 99p ee wey: 
4054 8 | 4518 48 | 40257 198 | PCBpins  120p 130p 195p 295p e 278 way 
4055 85 | 4519 30 | aor FEMALE 
pod 5 | 4520 3 | are zm | Solderiugs 105p 160p 200 3350 |“ jUmpER LEADS (Ribbon Cable Assembiy) 
4057 1915 | 4501 110. | 45106 595 | Angle pins 165p 215p 290p 440p ned MENTE 
4059 435 | 4590 1 PCB pins 1850p 180p 240p 420p Length pin +6-pin 24 pin: 40 pin 
= we SOO, ae ay | ta eh ee 
4527 6 IDC 25way ‘D’ Plug 385p; Socket 
4062 995 | 4528 50 42 1 re: Socket a60p Double ended DIP (Header Plug) Jumper 
yee & [4529 150] opto 6 inches 185p 205p 300p 465p 
067 us | seat 1] Usao0c 255 | 25 way ‘D’ CONNECTOR (RS232) | 12 inches 198p 215p 315p 490p 
4068 22 | 4532 so | OCP71 120 Jumper Lead Cable Assembly 24 inches 210p 235p 345p 540p 
4069 256 ORP12 86 18” long, Single end, Male 4395p 36 inches 230p 250p 375p 595p 
4534 456 5 
400 22 | 4536 mp | ORPC! = 18" long, Single end, Female 525p 1DC Header Socket Jumper Leads 36” 
4071 25 | a538 99} 2N5777 45 36” long, Double Ended, M M 1025p 20 pin 26 pin 34 pin 40 pin 
4072 25 | 4539 170 | BPX25 196 36” long, Double Ended, F F 1050p Singlésendad: 1600. 20007 2608 300 
4073 26 | 4544 149 | 8PW21 295 36” long, Double Ended, M. F 995p IDB Ie-ence Pp P Pp Pp 
4075 2 | 4543 go | BPX65 270 , Double ended 290p 370p 480p 525p 
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A Geadiliinserais ads cision nee £395. 


@ EPSON RX80 Printer ..........ssesesessseerseeeeeeens £229 
@ EPSON RX80 F/T Printer ........ccccecseeeeeeees £245 
@ EPSONFXSO Printer sss c8 5 ci cesar ieiesasts £316 
@ EPSON FX100 Printer... cece eseseeeeneees £435 
@ SEIKOSHA GP100A ooo. ceeteeesteeeereeeeeee £125 
@ KAGATAXAN KP810 Printer .........ceeeee £235 
@ KAGATAXAN KP910 Printer ......esssesseesseee £435 
@ QUEN-DATA DPW1120 Daisywheel ........... £175 
@ BROTHER HR15 Daisywheel Printer ........... £339 
@ Centronics PRINTER CABLE for all the above 


printers to interface with the BBC Micro £7 


(Securicor carriage charge on printers £7) 


SPECTRUM 32K UPGRADE 


Complete Spectrum upgrade kit from 16K to 48K. 
Full fitting instructions supplied ONLY £22 


SPECTRUM CENTRONICS/RS232 
PRINTER INTERFACE 


@ It was the first! It is still the best! 

@ Centronics and BI-DIRECTIONAL RS-232 with full 
hand-shaking. 

@ Split-Speed Operation for RS-232 
(Use it to communicate with the BBC MICRO or 
OTHER PERIPHERALS) 

@ Interface 1, Interface 2 & Microdrive compatible. 

@ Configuration program creates customised M/C 
driver to suit your printer. 

@ HI-RES screen dumps in 2 sizes on EPSON, 
SEIKOSHA, STAR, SHINWA, MANNESMAN 
TALLY, NEC, RITEMAN, KAGA, etc. This is a 
STANDARD FEATURE! Not an extra. 

@ Compatible with TASWORD TWO and most pro- 
fessional programs. 


PRICE ONLY £29.95 
Spectrum Parallel Cable £9 


VIDEO MONITORS 


MICROVITEC RGB 14” incl. CABLE 
@ 1431 — Medium Resolution 
@ 1451 —High Resolution ... 

@ 1441 — Super High Res. ...... 


KAGA RGB 12” 
@ Standfard Res. plus Composite video inputs and 

anti-glare screen £195 
@ High Resolution plus anti-glare screen 


MONOCROME 12” MONITORS 
@ Zenith Ultra high Resolution. Available in Amber 

or Green 5 
@ Philips V7001 High Res. ................ 


LEADS 
@ BNC Cable for Zenith or Philips ... 
@ RGB Cable for Kaga Monitors 


Carriage on Monitors £7 (Securicor) 
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THE ULTIMATE: 


BBC MICRO DFS 


What do the independent press say? 


DFS ROM ..........0000- seusseee Only £29 


Complete Disc Interface Kit including DFS 
ROM & fitting instructions ............. Only £99 


Comprehensive and clearly written DFS 
PAANUAL iG 3 artes viagescnse tren Only £7.50 


DOUBLE DENSITY DISC INTERFACE 
for the BBC MICRO 


We are proud to announce the launch of our 
Double Density Board. The DDFS supplied is 
a new version of the popular Watford 
Electronics DFS re-written to make full use of 
the capabilities of the NEW Double Density 
Controller chip. 


Price Only £85 


We will exchange your existing ACORN DFS 
or PACE (AMCOM) DFS for the highly 
sophisticated Watford’s DFS ROM for 

Only £25 


MODEM 84 
PRESTEL TERMINAL 


With the launch of Watford's BT 
APPROVED, MODEM 84, you can hook 
into PRESTEL, MICRONET, HOMELINK, 
TELECOM GOLD, etc., for about the cost of a 
good tape recorder. Prestel gives you access 
to an incomparable database covering 
almost every subject under the Sun. There is 
Micronet with lots of free programs that you 
can download and run. Details of Clubs and 
User groups, a diary of meetings and 
exhibitions, news and reviews, technical 
information, etc. There is Homelink with 
On-line banking. And there is armchair 
shopping, travel information, Entertainment, 
World News, Sports News, Business News, 
Weather information, Electronic mail and 
lots more. The basic Prestel subscription is 
only £5 per quarter for domestic user and at 
off-peak times there is no charge for access 
time. Can you afford not to be part of this 
revolution? 


Now, using the latest techniques and the new 
generation of Modem chips, Watford have 
developed a Modem that is newer, better and 
yet cheaper than any on the market. 


Prices: 
SOFTWARE ROM incl. 
Comprehensive Manual .. Only £20 
MODEM 84, SOFTWARE ROM and 


Operating Manual ..... £82 (£2 carr.) 
NEW 

USER TO USER software ROM 

inc. comprehensive manual ..... £14 


Please send an SAE for full details 
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TWO DATABASE SOFTWARE 
for BBC Micro 


DISCDATA 

At last for BBC Micro Disc users, Watford Electronics 
have produced ‘DISCDATA’ which must be the most 
versatile general database at the price on the 
market. The length of your files is restricted only by 
the space on your disc. You can have up to 20 fields 
with ‘page’ length records of up to 254 Characters. 
The program is completely menu driven obviating 
reference to a manual although written guidance is 
given with the program. Add and delete records, 
amend title, field names and records, sort on any 
field and search for any record or group of records in 
any field. You do not need to abandon or rewrite 
your files if you wish to add additional fields or 
extend the length of any field, the program will 
rewrite the files for you. Your files can be in any 
drive. Output can be in 40, 80 or 132 character width 
with Printer routines. Two forms of output are pro- 
vided for, horizontal for label type output and a tabu- 
lated output with title’ and headings. What is more, 
the selected fields can be placed in any order on the 
screen. In the horizontal mode you can scan back- 
wards or forwards with wrap around effect. Output 
can be started or stopped anywhere in the file. There 
is automatic totalling on decimal fields and an 
automatic count of the number of records output. 


ON DISK AT ONLY £17 
IT HAS TO BE THE BEST VALUE 


FILE-PLUS 


Now even more powerful with the added facility of a 
SHELL SORT on any field. This must make DATA- 
PLUS the most powerful and versatile Database to 
be found on BBC Micro. 

A 16K ROM containing the most flexible and easy to 
use disk based Database system on the market. A 
database may occupy your total on-line storage 
capacity. You may design any number of data entry 
forms using a “paint” on screen technique. Forms 
may be up to 3 screens in size. Any of these forms 
may be used to Add, Delete, Update, Print and Spool 
records from your Database. Quick search facility on 
any text field. A query language provides full maths 
support (-, +, /, *, +-9999999999.9999) and com- 
pare facilities (=, «, », 0, «=, »=, &, |) when used with 
the keywords — Assign, Compare, Display, End, 
Goto, Iff, Ift, Print, Read, Search, Spool and Update. 
Full printed output control via embedded com- 
mands. Supplied with 70 page manual and fitting 


instructions. 
ONLY £43 


PEN — PAL 
VERSATILE LIGHT PEN SOFTWARE 


@ Enjoy, Explore, Educate! 

@ Pixel, Line, Character Definition 

@ Free hand drawing 

@ All Colours — MANY Special Effects 

@ Fill, Refill and Stripes 

@ User defined “Brushed Strokes” plus Character 
definer 

@ Grid, Scale, Perspective aids 

@ 2 TO 200 Points palettable in one Design with 
Circles and “RUBBER BANDING” 

@ Move design/character to any screen position 

@ Save and Load screens, User defined Graphics 

and line drawings for video titles, Own pro- 

grammes, etc. 

Many Educational uses 

Instruction booklet included 

Full software support for “CUSTOM USE” 

Works with Watford, Robin, Acorn User DIY, and 

many other LIGHT PENS 

@ Available on DISK or TAPE 


PRICE: Tape £10 Disc £11 
(price includes comprehensive manual) 


VIEW. Acornsoft’s Wordprocessor ROM. £49 


FORTH ROM for BBC £34 


This superb (Fig FORTH) compiling language now 
available in ROM. Simply plugs into one of the 
ROM Sockets. Full FORTH manual included. 


ACCESS ORDERS BY TELEPHONE 


Simply phone your order 
through. We do the rest 


(0923) 50234 


DISC EXECUTOR 


A highly sophisticated disc utility which allows you 
to transfer all tape based software that we knowo 
onto disc. You no longer have to throw away anyo 
your cassette based software on acquiring a disc 
drive.-It handles ‘locked’ programs and allows you 
to load full length adventure type programs (i.e. ID 
to & 6E blocks) and programs that load below &E00. 
It is very simple to operate (full instructions 
supplied). It saves you your valuable time and) 
money too. Our Disc executor is not a Replica, it's” 
the ‘Real Thing’. ¢ 


Available in both 40 and 80 track discs. Please 
specify when ordering. 


PRICE: £10 


BOOKS (No VAT on Books) 


30 Programs. for BBCs. .)5. on SO ie £3.25 
30 Hour BASIC for BBC ................... £5.95 
36 Challenging Games for BBC Micro.... £5.95 
40 Educational Progs. forBBC ............ 

100 Programs for BBC Micro ........... 
Cassette version of above............. 

6502 Application Book ..............00. 

6502 Assembly Lang. Programming ...... 

6502 Assembly Lang. Subroutines ....... 

6502 Machine Code for Beginners......... 

6502 Software Design .............5. 

A young persons guide to BBC Basic ... 
Advanced User Guide for BBC Micro 
Advanced Graphics with BBC ...... 
BBC DIY Robotics & Sensors .. 
BBC Micro Assembly Lang. Prog. .... is 
BBC Micro Disc Companion ............ 
BBC Micro in Education ............... 
Basic Programming on BBC Micro....... 
Programming for Education on BBC...... 
Using Floppy Disks with BBC Micro 
Advanced 6502 Interfacing ........... 
Advanced 6502 Programming ..........- 
Assembly Lang. Prog. on BBC Micro....... 
Advanced Programming Techniques 


for'the:BBC Miéro: ......2%. cape eee £7,959 
BEC BASIC | oi wioicgcnits. sisi Oa £5.95 
Assembly Lang. Prog. on BBC Micro ..... £7.40 | 
BASIC Programming for BBC Micro ...... £5.95 
BBC Forth . «. ss..uaaihe ee £7.50 
BBC Lisp. 200. cs. ced \ we eae £7.50 
BBC Micro An Expert Guide ............ £6.95 
BBC Micro Graphics and Sound......... £6.95 
BBC Micro ROM PAGING System Explained £2.95 
BBC Micro Revealed ...............--- £7.95 
CP/M Users! Guide 6. oss cepcsessessesccoduonesuibechataal £13.95 
Creative Adventure Programs on BBC Micro £6. 95° 
Creative Graphics Cassette (Acornsoft). 

Has 36 graphics programs ........... £8.95 
Creative Graphics on BBC Micro ........ £7.50 © 
Complete Programmer for BBC.......... £5.95 
DISC FILING SYSTEM Manual for BBC : 

(Comprehensive) .............0.e0cees £7.50 
Discover BBC Machine Code ........... £6.95 
DiseOver-FORTH=.5 sos 5.6 iia cite cosas £13.95 | 
35 Educational Programs for BBC Micro .... £6.95 
FORTH Programming ............+2000- £14.40 
Further Prog. for BBC Micro .............. £5.95m 
Functional forth for the BBC Micro ...... £5.95 
Games on your BBC Micro ............. £2.95 
Games BBC Computer can Play ......... £6.95 © 
Graphic Art for BBC Computer .......... £5.95 
Graphs and Charts (Cassette) ........... £8.95 
Graphics on BBC Micro................ £6.95 
Hobbit (Book and Cassette) ............. £14.95 
Graphs & Charts on BBC Micro ......... £7.50 
Intro to Micro Beginners Book (3 Ed.) .... £9.90 
Introducing the BBC Micro ............. £5.95 
Let your BBC teach youto program ....... £6.45 
LISP oa can a es ec oe erie 


Logo: Programming’ 4.2.01 .. s te eres os Ga 
Micros in the Classroom .............55 
Mastering VISICALC ................005 
Mastering CP/M... sess 5. toemtncs «ey 
Programming the 6502............. ea 
Programming and Interfacing 6502 re 
Programming the BBC Micro .............. 
Programming for Education on BBC ....... 


Reser Prog. with BBC BASIC ......... £9.50 
The Complete ORTHe ae 
The BBC Micro Book, BASIC, SOUND & 

GRAPHICS Sen cee fies. sab cine pen 
Using BBC Basic uit, occ. so exes case 
Wordstar & CP/M made easy ........cccseseeeceseees 
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BBC Micro 


WORD- PROCESSING 
PACKAGE 


Acomplete word processing package consisting of: 
BBC Model B, Zenith 12” Green or Amber Monitor, 
Twin 200K highly reliable (1 year warranty) Twin 
Teac Disc Drives in matching beige colour. 

the popular WORDWISE word processor. Watford’s 
own highly sophisticated 62 File DFS interface 
fitted, the world renowned Brother HR15 Daisy 
Wheel Printer, Gemini’s Beebplot & Beebcalc 
Spreadsheet Analysis Software discs, 10 blank 
diskettes, 500-sheets of Fan-Fold paper, Manuals 
and all the leads. 

All you require is a mains power point to have it up 
and running (we even supply the 4 way mains 


trailing socket). 
ONLY £1189 (carr. £15) 


(P.S. We will. alter the package to suit your particular 
requirement. Call in for a demonstration). 


PLINTH FOR BBC MICRO 


Protects your Micro from the weight of heavy TV/ 
Monitor. The Micro simply slides under. Attractive 
beige colour. 


£11 (carr. £1.50) 


Without doubt a very sophisticated piece of 
software for the BBC Micro. It has all the features of 
a professional word processor yet is easy to use. 


ONLY £32 


EPROM PROGRAMMER for BBC 


An extremely powerful free standing EPROM Programmer with integral 
Power supply. Programs: 2516 — 2716 — 2532 — 2564 — 2764 — 27128. 
Supplied complete with manual and simple to use, full machine code 
software in ROM. 


Price £79 (£3 carr.) 


NEW MK Il 
13 ROM SOCKET BOARD 


Now all lines fully buffered — On board battery back- 
up facility — will now accept EPROMs 2716, 2732, 
2764 and 27128 and ROMs 6116 and 6264 


Simply plugs into one of the four ROM sockets 
currently available in BBC Micro. There are only 4 
solder connections to be made. Full instructions 
are supplied. 


Supplied ready- built and tested complete with 
fitting instructions. 


ONLY £32.50 (£1 carr.) 


32K RAM | 
EXPANSION BOARD 
for the BBC Micro 


Now Watford Electronics brings you the latest 
state-of-the-art 32K memory expansion board for 
your BBC Micro. 

The top 20K RAM can be used as the screen display 
memory leaving all the standard BBC RAM free for 
programs or data storage. 

The full 32K or the bottom 12K can be used as a 
buffer for printer, sound channels, RS423, keyboard 
or speech synthesiser. This allows very long text 
files to be printed while you are using 27K of 
program and 20K of graphics. 

Supplied complete with a comprehensive manual 
and ROM based software with full *HELP messages. 


ONLY £69 
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DUMP-OUT 3 


A highly sophisticated screen dump ROM. 
This has to be the most flexible and powerful 
screen dump ROM yet produced for the BBC 
Micro. It will put on paper anything you see 
on the screen, including all MODE 7 facilities 
etc. 

We have to admit that there is one facility that 
we cannot replicate — if anyone can supply 
flashing ink we would like to know! 

The ROM also provides window setting 
facilities and two new OSWORD calls that 
allow MODE 7 Graphics pixels to be read and 
plotted using the standard graphic co- 
ordinate system. 

Designed for use with: CP80; GP80, 100, 250; 
STAR; KAGA; NEC; SHINWA; GEMINI; 
EPSON MX/RX/FX; LPVII; DMP100/120/200/ 
400; CANON. 


Price including Comprehensive Manual £22 


BBC Micro LIGHT PEN 


This versatile light pen is supplied complete with j 
PEN-PAL our highly sophisticated lightpen software 


ONLY £22 (add £2 for Disc software) 


JOYSTICKS for BEEB 
Two versions available: 
SINGLE: Player type 
TWO Players type 


£7.00 each 
£11.50 per pair 


ATTACHE CARRYING CASE for 
BBC Micro 


These Attache Carrying cases are attractively 
finished in mottled antique brown leatherette. An 
ideal and very safe way to carry your BBC 
Microcomputer. £12 (£2 carr.) 


SP-DOS 
SPECTRUM DISC OPERATING SYSTEM 


The first high capacity, user friendly Disc Operat- 
ing System for the ZX SPECTRUM operates in 
double density and unleashes the gigantic 
potential of “the best computer in the world”. 
Single drive capacities ranging from 200K to 
800K (formatted) exapndable to up to 4 drives 
and 3.2 MEGABYTES. The software is loaded 
into memory automatically giving the user com- 
plete cassette independence. The disk versions 
of the popular Tasword Two, Masterfile and 
Omnicalc 2 worth OVER £45 are bundled-in 
FREE OF CHARGE and loaded in less than 2 
seconds! 

Up to 144 files can be accommodated in the disk 
directory and full handling of sequencial access 
files guarantees data files of up to 895 kilobytes! 
(depending on configurations). 

SP-DOS uses existing Sinclair BASIC commands 


and operates from within the BASIC environments. The commands are summarised below: 


CAT, CLEAR, CLOSE £, ERASE, FORMAT, INKEY$£, INPUT £, LOAD, MERGE, MOVE, OPEN €, PRINT £, SAVE 
In addition, any program (BASIC or machine code) saved with the filename AUTO will Auto-RUN on Power- 
up or when RESET is pressed. Turn-key applications with full protection are now possible! A comprehensive 
manual guides the user through each command and an example program, MAIL/BAS, shows how sequen- 
cial access files can be used and manipulated. And of course, detailed manuals for Tasword Two, Masterfile 
and Omnicalc 2 are supplied making the SP-DOS system one of the best documented products on the 
market. * 

The SP-DOS disk system is 100% compatible with our Centronics/RS232 printer interface. 


SPECIAL INTRODUCTORY OFFER (for the first 500 units only) ........... £99 (Carr. £2) 
(Price includes TASWORD TWO, MASTERFILE and OMNICALC 2 software on disc). 


SP-DOS DISC DRIVES OFFER 


SPS2—200K Single formatted 0.0... cee £129 
SPS4 — 400K Single formatted .. £149 


SPS8 — 800K Single formatted ..........cceee 
SPD1M6 — 1.6MByte Twin formatted 


(Carriage on drives £7 Securicor) 


Prices subject to change without notice. Delivery subject to availability. ‘ 


MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME. 
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED. 
CARRIAGE: Unless stated otherwise, please add 75p to all cash orders. 


VAT: UK customers please add 15% VAT to the total cost incl. Carriage. 


SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday. (Ample Free Car Parking Spaces 
ACCESS ORDERS: Simply phone: Watford (0923) 50234 (24 Hours). Pe 


WATFORD ELECTRONICS 


Dept. E&C, Cardiff Road, Watford, Herts, England. 
_Telephone: 0923 40588/37774. Telex: 8956095 
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MicrosResourcesmlinnited 


Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 1RY 
Telephone: Worthing (0903) 213174 


BBC Model B 

BBC Model B Disc Interface 
BBC Model B Econet 

BBC Model B Econet & Disc 
Acorn Electron 


£399.00 
£469.00 
£446.00 
£516.00 
£199.00 


Acorn 6502 2nd Processor £199.00 


This allows the BBC Model B to run faster with greatly increased 
memory especially in high resolution graphics modes, the package 
includes Tube software, the latest version of the DFS & NFS 
called DNFS, a Rom containing Hi-Basic and a comprehensive 
User Guide. 


Acorn Z80 2nd Processor £399.00 


If you have wondered how to make the best use of your BBC for 
Business, then the Z80 2nd Processor and CP/M must be the 
answer. This package comes with a suite of business programs, 
including Memoplan, Fileplan, Graphplan, Accountant, BBC Basic 
(Z80 Version), Cobal, Neculeus (Programming Aid), Professional 
Basic. This software alone is.worth hundreds of pounds and with 
CP/M you can buy any of the programs written for this 

operating system. 


Dual 800K Disc Drive £359.00 


Superb British made disc drive unit ideal for use with the 280 2nd 
processor. 


All prices include VAT and delivery 
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ZX Spectrum and QL 
Microdrive 
Storage Box £5.95 


* DESIGNED TO MATCH 
SPECTRUM AND QL 


* HOLDS 20 CARTRIDGES 
* FULLY INTERLOCKING 


* CENTRE SECTION FOR 
INDEX CARDS 


Transform Ltd has now produced a smart new Storage Box 
for the ZX Spectrum and QL 


The Transform Microdrive Storage Box is attractively 
designed to match both the Spectrum and QL 


It will hold 20 Microdrive cartridges (enough to store 1.6 
megabytes of data!) 


The Microdrive Storage Box is fully interlocking and will allow 
you to expand your system with all the new programmes on 
microdrive as well as enhance the ‘smart’ efficient look of 
your office/study. 


Simply write or telephone: 


DEPT X,‘SWATLANDS’, LUCKS LANE 
PADDOCK WOOD, KENT TN126QL 089 283 4783 


For fast delivery quote your Credit Card/Access 
( Barclaycard number 


Acorn Teletext Adaptor £225.00 


Allows the downloading, storing and running of programs via 
Ceefax, transmitted free of charge, pages can also be saved and 
printed from all 4 channels. 


Acorn Bitsik £375.00 


This superb menu driven graphics package allows high quality 
CAD at a modest price. Needs 6502 2nd Processor and dual 80 
track dics drives, a must for all design teams. 


Acorn IEEE 488 Interface £325.00 


Provides computer control of compatible scientific and technical 
equipment. Useful in experimental work in industry and education. 


Acorn Word Processor View £59.00 


This Rom based word processor has many advanced features 
including macros, still one of the best available on the market. 


Acorn Spreadsheet Viewsheet £59.00 


A new spreadsheet from Acornsoft comes in a 16K Rom witha 
comprehensive manual, it is compatible with view and.the 6502 
2nd processor. 


Mass Marco Assembler £35.00 
A superb machine code assemble in Rom, includes comprehensive 
manual where the user is introduced to Mass and given step-by- 
step guide to writing source code and assembling it using Mass. 
Also includes a ulitity disc with many useful routines. 
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¥Rapid 


YElectronics 


NNECTORS 


9 way 15 way 25 way wey 
90p 


Plugs solder lugs 55p 66p 
Right angle 90p 135p 
Sockets solderlugs80p 100p 
Right angle 120p 180p 
Covers 100p 90p 


DIN Plug Skt Jack Plug Skt 
2pin 9p 9p 2.5mm 10p 10p 
3pin 12p 10p 3.5mm 9p 9p 
Spin 13p 11p Standard16p 20p 
Phono 10p 12p Stereo 24p 25p 
Imm 12p 13p 4mm 18p 17p 
UHF (CB) Connectors: 

PL259 Plug 40p. Reducer 14p. 
$0239 square chassis skt 38p. 
$0239S round chassis skt 40p. 
1EC 3 pin 250V/6A. 

Plug chassis mounting 

Socket free hanging . 

Socket with 2m lead 


SWITCHES 


Submin toggle: 

SPST 55p. SPDT 60p. DPDT 65p. 
Miniature toggle: 

SPDT 80p. SPDT centre off 90p. 
DPDT 90p. DPDT centre off 100p. 
Standard toggle: 

SPST 35p. DPDT48p 

Miniature DPDT slide 14p. 

Push to make 15p. 

Push to break 22p. 

Rotary type adjustable stop. 
1P12W, 2P6W, 3P4W all 55p each. 
DIL switches: 


4SPST 80p 6 SPST 80p. 8 SPST 100. 
Min. DPDT slide 14p. Push-make 15. 


Wire: 

wrap 
28p 
45p 
55p 
60p 
68p 
75p 
82p 
95p 

135p 


SOCKETS Bi 
profile 
8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
40 pin 
Professibnel ZIF sockets 
24 pin 430p 28 pin 480p 
40 pin 595p 


LINEAR 


555CMOS 80 
556CMOS 150 
709 35 
741 16 
148 35 
AY31270 
AY38910 
AY38912 
CA3046 
CA3080E 
CA3089 
CA3090A0 375 
CA3130E 85 
CA3140E 38 
CA3160 95 
CA3136 100 
CA3189 260 
CA3240E 100 
1CL7106 680 


17611 
ICL7621 
ICL 7622 
ICL8038 
ICL8211A 
1CM7224 
1CM7555 
I1CM7556 

“LF347 
LF351 
LF353 
LF356 
LMioc 
LM301A 
LM311 
LM318 
LM324 
LM3342 
LM3352 
LM339 
LM348 


98 
190 
200 


TRANSISTORS 


AC125 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
AD142 
AD161 
AD162 
AF124 
AF126 
AF139 
AF186 
AF239 
BC107 
BC107B 
BC108 
BC108B 
BC108C 
BC109 
BC109C 
BC114 
BC115 
BC117 
BC119 
BC137 
BC139 
BC140 
BC141 
BC142 
BC143 
BC147 
BC148 
BC149 
BC157. 


»C106D 
400V 8A 
400V 12A 


TRANSFORMERS 


3VA PCB Mounting 
2x6V@0.25A;2x9V@0.15A 
2x12V@0.12A;2x15V@0.1A 180p 


6VA PCB Mounting 
2x6V@0.5A ;2x9V@0.4A 
2x12V@0.3A ;2x15V@0.25A 270p 


Standard, Chassis Mounting 
6VA: 2x6V@0.5A; 2x9V@0.4A 
2x12V@0.3A ;2x15V@0.25A 240p 


12VA: 2x6V@1A; 2x9V@0.6A 
2x15V@0.4A;2x20V@0.3A 350p 


MICRO 


2716 310 
2532 380 
2732 one time 
Programmable 
360 
2732 430 
2764-250 595 
2764 BBC 595 


35 
70 
95 


27128-250 1225 
6116P3 520 
6264P15 2980 
4116P4 70 
4164-15 480 
41256-15 2850 
Z80A CPU 290 
Z80A P10 320 
Z80A CTC 320 
Z80A S10 880 
Z80A DMA 880 


COMPONENT KITS 


SOLDERING IRO 


Antex CS 17W Soldering iron 430 


2.3 and 4.7mm bits to suit . 
Antex XS 25W soldering iron 
3.3 and 4.7mm bits to suit 
Solder pump desoldering too! 
Spare nozzle for above . 

10 metres 22 swg solder 
0.5kg 22 swg solder 


Verobloc 


25x11. 
2.5 x 3.75 
3.75x5 
3.75 x 17 
4.75x 17 
VQ board 
Veropins per 
Single sided 
Double sided 


85 
'530 

85 
480 

70 
100 
750 


395 
Veroboard Size 0.1 in matrix 


100: 


Spot face cutter . 


Pin insertion 
Wiring pen 


tool 


Spare spool 75p : 


6522 
6532 
6551 
8085A 
8156 
8251 
8253 
8255 
8259 
MC1488 
MC1489 


70 
70 


An ideal opportunity for the beginner or the experienced constructor 
to obtain a wide range of components at greatly reduced prices. %W 5% 
Resistor kit. Contains 10 of each value from 4.7 ohms to 1M (total 


of 650 resistors) . 


Ceramic Cap. kit. 5 of each value - 22p to 0.01u (135 caps) 
Polyester Cap. kit. 5 of each value from 0.01 to 1uF (65 caps) 
Preset kit. Contains 5 of each value from 100 ohms to 1M (total 


65 presets 


Nut and Bolt kit (total 300 items): 180p " 


25 6BA %” bolts 
25 6BA %" bolts 
50 6BA nuts 


LM358 
LM377 
LM380 
LM381 
L382 
LM384 
LM386 
LM387 
LM393 
LM710 
LM711 
LM725 
LM733 
LM741 
LM747 
LM748 
LM 1458 
LM2917N8 195) 
LM3900 45 
Lm3909 85 
LM3914 265 


BFR40 
BFR80 
BER81 
BFX29 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
sFY50 
BFY51 
BFY52 
BFY53 
BFY55 
BFY56 
BRY39 
BSX20 
BSX29 
BSY95A 
BU205 
BU206 
BU208 
MJ2955 
MJE340 
MJE520 
MJE521 
MJE3055 
MPF102 
MPF 104 
MPSAO5 
MPSAO6 
MPSA12 
MPSA55 
MPSA56 
MPSUO5 
MPSU06 
MPSU55 
MPSUS6 
2N118L 


LM3915 
LM13600 
MC1310 
MC1496 
MC3302 
MC3340 
MF10CN 
ML922 
ML924 
ML925, 
ML926 
ML927 
ML928 
ML929 
NE529 
NE531 
NE544 
NE555 
NES56 
NES65 
NE566 


2N1613 
2N2218A 
2N2219A 
2N2221A 
2N2222A 
2N2368 
2N2369 
2N2484 
22646 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N2926 
2N3053 
2N3054 
2N3055 
2N3442 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3772 
2N3773 
2N3819 
2N3820 
2N3823 

_ 2N3866 
2N3903 
2N3904 
2N3905 


50 6BA washers 
25 4BA %" bolts 
25 6BA 4" bolts. 


NE567 
NE570 
NE571 
NE5532 
NE5534 
RC4136 
RC4558 
SL486 
SL490 
SN76018 
$N76477 
SP8629 


130 
370 
370 
160 
105 

65 

40 
195 
220 
150 
380 
250 


SPO256AL2425 
Speech data 50 


TBA800 
TBA810 
TBA820M 
TBA950 
TCA940 
TDA1008 
TDA1022 


2N3906 
2N4037 
2N4058 
2N4060 
2N4061 
2N4062 
40360 
40361 
40362 
40408 
2N5457 
2N5458 
2N5459 
2n5485 
2N5777 
2N697 
2N698 
2N706A 
2N708 
2N918 
TIP29 
TIP29A 
TIP29B 
TIP29C 
TIP30 
TIP30A 
TIP30B 
TIP30C 
TIP31A 
TIP31B 
TIP31C 
TIP32A 
TIP32B 
TIP32C 
TIP33A 
TIP33C 
TIP34A 
TIP34C 
TIP35A 


70 
90 
65 
220 
165 
320 
490 


105 


50 6BA nuts 
50 6BA washers 


TDA1024 115 
TLO61 40 
TLO62 65 
TLO64 
TLO71 
TLO72 
TLO74 
TLO81 
TLO82 
TLO84 
TL170 
UA2240_ 140 
ULN2003 80 


ZN427E 
ZN428E 
ZN459 - 285 
ZN1034E 200 


TIP35C 
TIP36A 
TIP36C 


TIP3055 
TIS43 
TIS43 
TIs44 
TIS45 
TI590 
T1591 
VN10KM 
VIN46AF 
VN66AF 
VN88AF 
2TX107 
Z2TX108 
ZTx109 
2TX300 
2TX301 
ZTX302 
2TX304 
ZTX341 
ZTX500 
ZTX501 
ZTX502 
ZTX503 
Z2TX504 


The Rapid Guarantee 


* Same day despatch * Competitive prices 
_* Top quality components * In-depth stocks 
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MAIL ORDERS: 


Unit 5, Hill Farm Industrial Estate, 


Boxted, Colchester, 


Essex CO4 5RD. 


Tel. Orders: Colchester (0206) 36412. 


Telex: 987756. 


CABLES 


20 metre pack single core connect- 
ing cable ten different colours. 75p 
Speaker cable 10p/m 
Standard streened 16p/m 
Twin screened 24p/m 
2.5A3coremains . . 23p/m 
10 way rainbow ribbon 26p/ft 
20 way rainbow ribbon = 47p/ft 
10 way gery ribbon . 14P/ft 
20 way grey ribbon . 


REGULATORS 


78L05 79L05 
78L12 79L12 
78L15 79L15 
7805 7905 
7812 7912 
7815 7915 
LM317K LM723 
LM317T 78HO5 
LM323K 


DIODES »1N4001 


BY127. 12  1N4002 
1N4006 

8 1N4007 

vj 1N5401 

8 1N5404 

8 1N5406 

4 400mW zen 

3 


»1N4148 1.3W zeners 13 


3mm red 8 . 5mm red 8 
3mm green 11° Smmgreen 11 
3mm yellow 11. Smmyellow 11 
Clips to suit -3p each. 
Rectangular: TIL32 
red 12 ~TIL111 
green 17. ~=TIL78 
yellow 17 ORP12 
ILD74 95 1LQ74 185, 
TIL38 35 TIL100 75 
2NS777 45 = Tri-color Led 35 
Seven segment display: 

Com cathode. Com anode. 
DL704 0.3" 95 O0L7070.3" 95 
FND5000.5"100 FND5070.5’'100 
10 bar DIL LED display, red 180 


5mm superbright LED 250mcd 
red 30 


a film 1+ 


YW 5% 4.7ohm- 10M 2p 
’W 5% 4.70ohm -4M7 3p 


40 
60 
40 
85 


‘Metal film 


YW 1% 100hm-1M = 4p 
25+ price applies to 25+ per 
value not mixed. 


LS TTL 


LSOO 
LSO1 
LSo2 
LSo3 
Lso4 
LSos 
Lsos 
Lso9 
LS10 
LS11 
Ls12 
Ls13 
Ls14 
LS15 


NS&SRSSSRBSRSSBV 
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HARDWA 


PP3 battery clips 

Red or black crocodile clips 
Black pointer control knob 
Pr Ultrasonic transducers 
P6V Electronic buzzer 
P12V Electronic buzzer 
>PB2720 Piezo transducer . 
64mm 64 ohm speaker 
64mm 8 ohm speaker 
20mm panel fuseholder 
Red or black probe clip. 
4mm terminals 

12 way ‘chocolate’ block 
ultra-min. 6 or 12v rel. SPDT 
ditto, but DPDT 


21 
130 


EURO CONNEC 


Gold flashed 

contacts: 

64 way A+B 

64 way A+C 

96 way A+B+C 320 330 
400V 8A 
400V 16A 

50 BR100 


¥ KK KK 
*NEW i985 CATALOGUE 
Our new fully illustra- 
ted 50 page detailed 
information on over 
3000 product lines at 
the most competitive 
prices in the market. 
s | The catalogue costs 
$\ just 70p including pos- 
tage or free with orders 
over £20 in value. Send 
for your copy today! 
HKKEKKXHKKK KKK 


COMPUTER CONNECTORS 


2X81 2 x 23 way edge connector 
wire wrap for 2X81. . . . 150 
SPECTRUM 2 x 28 way edge 
connector wire wrap. 
AMPHENOL PLUGS 


TRIACS 
400V 4A 


25 40 way . 
28 SOway . 
38 GOway . 


4.194MHz 150 
4.43MHz 
5.008MHz 
6.0MHz 
6.144MHz 
7.0MHz 
8.0MHz 
10.0MHz 
12.0MHz 
16.0MHz 


100KHz 
1MHz 
1.8432M 
2.0MHz 
2.4576M 
3.276M 
3.579M 
4.0MHz 


ACCESS AND 
BARCLAYCARD 
WELCOME 


CAPACITORS 


Polyester, radial leads. 250v. C280 
type: 0.01, 0.015, 0.022, 0.033 - 


0.22 - 9p;0.33, 0.47 - 13p; 0.68 - 
20p; 1u - 23p, 

Electrolytic, radial or axial leads: 
0.47/63V, 1/63V, 2.2/63V, 4.7/63V, 
10/25V - 7p; 22/25V, 47/25V - 8p; 
100/25V - 9p; 220/25V - 14p; 
470/25V - 22p; 1000/25V - 30p; 
2200/25V - 50p. 

Tag end power supply electrolytics: 
2200/40V - 110p; 4700/40V - 160p 
2200/63V - 140p; 4700/63V - 230p 
Polyester, miniature Siemens PCB: 
1n, 2n2, 3n3, 4n7, 6n8, 10n, 15n, TP; 
22n, 33n, 47n, 68n, 

150n, 11p; 220n, 13p;330n, 20p; 
470n 26p;680n, 29p; 1u 33p; 


Tantalum bead: 

0.1, 0.22, 0.33, 0.47, 1.0 @ 35V - 
12p. 2.2, 4.7, 10 @ 25V - 20p; 
15/16V - 30p; 22/16V - 27p; 33/ 
16V - 45p; 47/6V - 27p; 47/16V - 
70p; 68/6V - 40p; 100/10V - 90p. 
Cer. disc. 22p-0.01u 50V, 3p each. 
Mullard miniature ceramic plate: 
1.8pF to 100pF 6p each. 
Polystyrene, 5% tol: 10p-1000p, 6p; 
1500-4700, 8p;6800 0.012u, 10p. 
Trimmers. Mullard 808 series: 2-10 
PF, 22p; 2-22pF, 30p; 5.5-65pF, 35p 


BRIDG 2A 200V 
2A 400V 45 
RECTIFIERS RABE 


“80 

6A 400V 95 
1A 50V 20 VM18 DIL 0.9A 
1A400V 35 200V . 50 


40 


IDC CONNECTORS 


PCB PCB _ Socket Edge 
Plug Plug 
St. Rt. ang. 

10 way 70 

16 way 75 

20 way 90 

26 way 105 


70 
80 
95 
115 
130 
145 
170 
200 


Aluminium 

3x2x1" 65 
Plastic with lid 4x2%x1%" 95 
& screws 4x24x2" 95 
71x46x22mm 50 6x4x2" 120 
95x71x35mm 86 7x5x2%" 165 
140x90x55mm 140 8x6x3" 205 


RSASVSHAAIVSSS 


ORDERING INFO, All components brand new and to full spec. All prices exclude VAT. 
Please add to total order. Please add 50p carriage to all orders under £20 in value ‘Minimum 
order £5’. Send cheque/P.O. or Access/Visa number with order. Our new 50 page catalogue 
is given free with all orders over £20. Available at 70p each. 
orders welcome with Access or Visa. Official orders accepted from colleges, schools etc. 
Export orders no VAT but please add for carriage. We are open Monday to Friday. 
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The British Disease 


The attitude of British companies towards the requirements of 
marketing their products leaves a lot of foreign visitors to these 
shores in a state of some amazement. Many British firms, having 
spent considerable time and effort in the development of 
products fail miserably when it comes to creating public 
awareness of their achievements. Often there seems an in-built 
belief that the world will beat a path to the door of any company 
with a value for money/technically innovative product to offer. 
Sadly, although this is patently not the case, time and time again 
we see good products failing to achieve their full potential 
through the lack of any structured approach to marketing. 

The computer industry is full of examples that substantiate 
the point. A notable example is Dragon Data. Previous to their 
most recent financial troubles and subsequent sale to the 
Spanish Eurohard organisation, Dragon had a product that was 
both technically sound and good value for money. The computer 
was launched into a market that, at the time, had room fora 
machine of the Dragon 32’s specification. In theory, it should 
have been a low-cost option for people wanting a computer of 
the BBC micro’s quality but who could not afford the £400 price 
tag on Acorn’s machine. Dragon, though, seemed to proceed 
from banana skin to banana skin with the result that the 32 never 
had a chance to meet its full promise. It would need a skilled 
detective to discover any trace of an overall plan behind the 
marketing operations of Dragon Data. 

Not all British firms fail when it comes to telling the world 
about their product. Sinclair is an obvious exception. Sir Clive, 
through a skilled and consistent marketing operation created 
the mass home computer market in this country almost single 
handed. While some could argue that some aspects of Sinclair’s 
operation were probably the result of luck rather than careful 
planning, the bottom line is that the end result was a great 
success. There are a number of UK firms that could benefit from 
taking a leaf out of Sinclair’s book. 

The recent PCW show offered many examples of people 
‘doing it wrong’. Anumber of household names in the computer 
industry invested huge sums of money in large stands full of 
visually interesting displays. In the main, though, the people 
manning the stands were professional exhibition 
demonstrators who might just as well have been ona stand ata 
motor show. Technical questions of even a simple nature were 
met with a blank expression and the response that the person 
who could answer was at the bar/back at the office/on holiday or 
was tied up with someone else. In many cases the money spent 
on stand space was largely wasted. To an extent, a presence at 
PCW shows the company is still in business, keeps the dealers 
happy and must do at least some good. But the point is that, with 
a little more thought, so much more could have been achieved. 

With the home computer market becoming so crowded, 
and as a result so much more competitive, it is essential that 
marketing standards improve. Those companies that fail to do 
so will not be around for too much longer. 


Gary Evans 


Video Aided Learning 


Master Class have announced the 
release of two new video cassettes 
designed to enable VIC 20 owners to 
get the most from their computers. 
_ The level 1 tape illustrates the fun- 
damentals of the computer’s opera- 
tion and BASIC programming while 
the level 2 cassette moves on to 
more advanced aspects of the 
programmer’s art including the cre- 
ation of moving graphics displays. 
Both tapes feature audio record- 
ings of programs which may be 


loaded into the VIC 20 in much the 
same way as software would be 
loaded from a standard audio cas- 
sette recorder. 

Master Class also produce video 
tapes designed for use with other 
computers including the Electron, 
Spectrum, and BBC micro. One title 
in the BBC series of tapes is aimed 
at businessmen wishing to explore 
the potential of the Beeb as a Z80 
based business system. 
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CBM spea 


The Currah Spectrum Speech 
launched over a year ago broke new 
ground in the design of low cost 
speech synthesis systems. The 
company recently released a similar 
product, this time designed for 
operation with the Commodore 64. 

The Speech 64 is an allophone 
based speech unit that manages to 
overcome the major drawback of 
similar units by incorporating a 
unique ‘text to speech’ interpreter. 
The majority of allophone speech 
generators, while offering the 
potential of unlimited vocabulary, 
require some fairly difficult pro- 
gramming if they are to produce 
intelligible output. With the Speech 
64 it is only necessary to enter 
words that are to be sounded in the 
form of a text string and the interpre- 


Excuse 
my 
Patent 


The fur has certainly been flying 
around the Cambridge area over the 
past few months as accusations of 
piracy and plagiarism move from 
the realms of computer software to 
the hardware side of the fence. The 
trouble centres around the design of 
the RAM expansion systems for the 
BBC micro now being marketed by 
at least three companies. The prob- 
lem is that one company, Cam- 
bridge Computer Consultants (who 
market the Aries B20), claim to hold 
a patent which any other product 
providing additional RAM infringes. 
To date, Cambridge Computer 
Consultants have not made copies 
of their patent application readily 
available in order that the validity of 
their assertions over copyright 
infringement can be examined, 
although as this issue of E&CM goes 
to press we understand that the 
patent is soon to be published. 

It is certainly difficult to imagine a 
patent that would be so all-encom- 
passing as to prevent any design for 


Ss out 


ter will do the rest. 

The unit provides: two voice 
pitches and each of these has. two 
levels of emphasis. In addition to 
speech output the Speech 64 allows 
the key presses of the keyboard to 
be sounded by the synthesiser. This 
facility is of great benefit to the blind 
or those with impaired sight. 

The unit is easy to install and 
reproduces the speech output over 
the loudspeaker of the TV set used 
as the computer’s monitor. The 
small size of the Speech 64 is a 
testimony to the art of the ULA, the 
use of such a device also contribut- 
ing to the low cost of the product. 

The Speech 64 should be in the 
shops by now and Currah are one 
company that aim to cash in on the 
Christmas spending boom. 


a memory expansion board to fall 
within its sphere, yet this is appa- 
rently how CCC see the situation. 

Those people behind the Aries 
system have reacted to the arrival of 
other RAM boards in a manner 
which can do no credit to them- 
selves. In addition to threatening 
legal action, the company have 
taken to making claims that the 
other boards are made with cost 
cutting techniques and use sub- 
standard components. This is 
something that Texas Instruments, 
suppliers of some of the ICs used in 
the non-Aries boards, have taken 
quite seriously. Indeed the people 
behind the rival systems can quite 
legitimately feel that their reputa- 
tions may be damaged. 

In addition, the price of the Aries 
board to the trade has been reduced 
to a level that, some estimates 
show, is at or below cost. Presum- 
ably the idea is to kill the opposition 
off in a short term price war. 

Come on Cambridge Computer 
Consultants, if you do have a patent 
which other people are infringing, 
venture out into the open and pub- 
lish it: Test the validity of your claims 
in court if necessary. In the mean- 
time it doesn’t do your reputation, 
nor that of the industry’s, any good 
to engage in a mud slinging exer- 
cise. 
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New BBC RAM 
expansion socket 


As an adjunct to the ‘Excuse my 
Patent’ story on this page, Raven 
Micro Products have announced a 
board that provides 20K of extra 
RAM for the BBC micro. It allows 
programs of up to 28K long to be run 
irrespective of screen mode. The 
unit is easily installed and does not 
require any soldering nor cutting of 
tracks on the micro’s PCB. 

Only documented MOS calls are 
used and the board is completely 
transparent to the BBC computer’s 
operating system. 

The unit is supplied with ROM- 
based software that includes a 
number of extra commands includ- 
ing a patch to overcome the bug in 
View 2.1 

E&CM plans a full review of 
Raven’s product in next month’s 
issue when the full capabilities of the 
board will be examined. 


The Gentle Touch 


There have been a number of pres- 
sure-sensitive graph pads released 
over the past six months, the latest 
being the Touchmaster. Touch- 
master has an A4 sized working sur- 
face offering a resolution of 256 x 
256 pixels. The unit incorporates its 
own microprocessor making the 
problems of interfacing to arange of 
computers a straightforward task. 

To complement the pad, a range 
of software going under the name of 
Touchware has been developed. 
The first release of Touchware is 
targeted at the BBC, CBM 64, 
Dragon, Spectrum, and VIC 20 
computers. Initial packages in the 
range include a graphic package 
that allows the user to draw, paint 
and construct designs using pre- 
programmed shapes. 

Touchmaster is to retail at 
£149.95 and will be available 
through a range of outlets nation- 
wide. 


Here at last? 


One of E&CM’s contacts told us a 
few months ago that the problems 
that had delayed the Enterprise 
computer had been overcome and 
that we could expect to see the 
machine, at least in small quantities, 
before Christmas. Unfortunately, to 
protect the innocent, we were asked 
not to publish the information. 

The prediction turned out to be 
true andthe recent PCW providedan 
opportunity for the public to have 
one of their first sightings of the 
machine that many people thought 
would never see the light of day. The 
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company line is that there will be a 
small number of machines reaching 
the shops over the next few months 
but full production will not be 
achieved until 1985. This is not to be 
the Enterprise’s Christmas then and 
the machine will have to wait until 
next year before entering the cut- 
throat mass-market arena. 

We have managed to get hold of 
considerable technical information 
on the computer and will bring you a 
full report on the capabilities of the 
computer in our next issue. 


Watford’s ZIF ways ROM 


Watford Electronics have just 
released a clever little add-on for the 
BBC computer. The idea is so 
simple that it is amazing that no one 
has thought of it before, but then 
that is true.of so many inventions! 
The unit is designed to make life 
easier for those Beeb owners whose 
collection of sideways ROM soft- 
ware has outgrown the four slot 
capacity of the computer and 
perhaps in some cases is starting to 
put a strain on an expansion board. 

The unit consists of a ZIF socket 
that fits into ‘the black hole’ to the 
right of the BBC’s keyboard. For 
those of you who are not familiar 
with the term, ZIF stands for Zero 
Insertion Force. The socket is far 
larger than a standard low profile 
socket but incorporates a small 
lever that in one psosition allows ICs 


to be easily inserted and removed, 
yet in the other locks them tightly 
into place. The ribbon cable 
attached to the socket is terminated 
inanlC header plugthat simply plugs 
into a vacant sideways ROM slot. 

It is thus possible to slide ROMs in 
and out of the BBC computer with 
the minimum of fuss. As the IC is vis- 
ible in the socket it is easy to keep 
track of exactly which’ piece of 
ROM-based software you are work- 
ing with at any one time. 

The ZIF module is less than half 
the price of some ROM expansion 
boards and should be an attractive 
proposition for anyone who has 
reached the capacity of the BBC’s 
vacant slots but does not wish to 
meet the cost of an expansion 
board. 


MSX High 
Street 
menace 


Reports on just how seriously the 
Japanese are taking the launch of 
MSX computers in this country vary 
considerably. Some commentators 
feel that the oriental consumer elec- 
tronic giants are merely dabbling in 
the UK market and are treating this 
country as a test-bed for more seri- 
ous moves in the rest of Europe and 
in the USA. The other school of 
thought is that the UK is seen as a 
key market and that there will be an 
all-out effort to ensure that the MSX 
standard does find acceptance in 
Britain. 

Supporters of this view will not be 
surprised at some _ disturbing, 
though unconfirmed reports, of 
some dirty tricks in the High Street. 
The rumour is that some of the big 
names behind the MSX flag are 
suggesting to their dealer networks 
that, unless they take adequate 
numbers of MSX computers and 
give them prominent display posi- 
tions, then it may prove a little dif- 


ficult for those same dealers to 
obtain supplies of the TV/audio 
equipment on which so many 
depend upon for their bread and 
butter income. There is no doubt of 
the pressure that could be put on 
the typical. outlet and equally no 
doubt that if, for whatever reason, a 
significant number of shops start to 
push MSxX in a big way, the com- 
puters will stand a far better chance 
of achieving a significant market 
share. 

We must stress, though, that as 
yet these are unconfirmed reports. 
Should we hear anything further 
though, you’ll be the first to know! 


IMPORTANT NOTE 

We regret that in future we will be 

unable to answer any technical 

enquiries over the telephone. All 

enquiries should be in writing and 

must be accompanied by a 

stamped, self - addressed 

envelope. You should allow at 

least 14 working days for a reply 
Enquiries should be addressed 

to: 

Technical Department 

E&CM 

Scriptor Court 

155 Faringdon Road 

London 
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THE DISK DRIVE YOUR MICRO 
WOULD CHOOSE FOR ITSELF 


THE TEAC 51/4” DISK DRIVE FOR THE BBC ‘B’ MICRO 

Any self-respecting BBC ‘B’ Micro seeking a disk drive of high reliability 
and performance would immediately identify the TEAC 514" as the 
complete solution. A quality product, it is extensively industry-proven in 


major systems applications all over the world. 


Now available for the home, educational or office user by mail order from 
Computamate, the TEAC 514” Disk Drive guarantees trouble-free high 
speed data access every time: and what more could a micro ask? 


@ Single and dual models available with capacities up to 800K. ( All 80 


track models are switchable 40/80). 


@ Supplied with leads, utility disk, instructions: ready for use with your 


BBC ‘B’ Micro DFS Disk Interface. 
@ Oatmeal moulded box to match your micro. 


@ Fully stackable, plus extending tilt-action ‘legs’ to ease disk 


insertion. 
@ 12 months parts and labour warranty. 


@ Computamate is supported by the resources 
of a major multi-national 
public company. 


How to order: 


By post —complete the coupon 

with your requirements and return to: 

Dept..EC 11, Computamate Data Products, 

Scotia Road, Burslem, Stoke on Trent, ST6 4DX 

Enclose your cheque/P.0. (made payable to 
Computamate) or use your Access/Barclaycard number. 


By telephone — ring 0782-811711 to purchase 
by phone (credit card holders only). 


INTRODUCTORY PRICES ONLY 


SINGLE DRIVES COST (incl. VAT) QUANTITY TOTAL (£, 
FD-55A__SS 40TK 100K £108.10 

FD-55B__DS 40TK 200K £129.95 

FD-55E*_SS80TK 200K £135.70 

FD-55F* DS 80TK 400K £164.45 

TWIN DRIVES 

FD-55A__SS 40TK 100K £212.75 

FD-55B DS 40TK 200K £253.00 

FD-55E*_SS80TK 200K £253.00 

FD-55F"_DS80TK 400K £309.35 


DUAL DRIVES (with integral power supply, available only in metal non-tilting box at present) 


FD-55A__SS 40TK 100K £301.30 
FD-55B _DS 40TK 200K £342.70 
FD-55E* SS80TK 200K £343.85 
FD-55F* DS 80TK 400K £399.05 
Post and Packing (First Unit £5.75. 
Post and Packing (each additional unit) £2.50 
*Price includes 40/80 switch 

MEDIA 

Box of 10 Diskettes 40TK SS £18.50 
Box of 10 Diskettes 80TK SS £21.25 
Box of 10 Diskettes 80TK DS £27.00 


Postage & Packing per box of Diskettes £1.00 
TOTAL £ 
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Post to: Dept. EC11, 
Computamate Data Products, Scotia Road, 
Burslem, Stoke on Trent, ST6 4DX 


Name 
Address 


Post Code Telephone. 
Prencioeechequerr. 0, Torfaen es 
*Please debit my Access/Barclaycard Number. 


Signature 
(Credit Card orders must be signed by the card holder. Address above 
must be the same as card holder) 

*(Please delete as appropriate) 


For further information on these products, or for details of other exciting 
ee ed including TEAC 312” and 3” Disk Drives, telephone 0782 
11711. 


Enquiries from Dealers and Educational Authorities welcome. 
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ACORN VIDEO 


Acorn Computers have announced their intention to move into the 
field of interactive video systems. We have the background to this 


. Acorn Computer Group plc have just 
announced the formation of a new sub- 
sidiary company, Acorn Video Ltd, a move 
which may be as important to the video 
industry as the Acorn BBC computer con- 


tract was to schools and the home com- 
puter market. 

But what exactly is the video industry? 
Despite the predominance of street-corner 
Video Shops it has very little to do with 
copying films like The Sound of Music and 
hiring them out for £1.50 per night. What it 
has to do with is the production of educa- 
tional and training videos for schools, train- 
ing colleges, commerce and industry, and 
the production of material for the entertain- 
ment industry (pop videos, visuals for 
arcade games and films on disc). As well as 
a potentially healthy home market for these 
products, there is a vast international 
market — world sales of British films and TV 
programmes have always helped our 
balance of payments. 

What we are witnessing at the momentis 


September 1983 


October 1983 
Spectrum Effects Box 


November 1983 


December 1983 


January 1984 


February 1984 


March 1984 


April 1984 


BBC Darkroom Timer ............:::0000eeeeeeees 


Cassette Signal Conditioner «2.0... 
BBC EPROM Programmer ...............0005+ 


BBC Sideways RAM .........cccccscesseeereeeees 
EIQ MONGALD 20.52 shocenstousaceatperevesesyeccelints 


PISCHONIAO POI: hic eas. 


BBC Speech Synthesiser ................:0 
PLIGCEPON FRSA wcserctestevigtastscsiaccahescseinsecs 
Spectrum Speech Board ............:.:cceee 
BBC Sideways ROM Board ...........::00 


Spectrum Cassette Controller ............... 


GOMMOGOTEA/D iis esiceledasassesaeseneteyscesaveds 


new industry. 


a convergence of technologies, with the 
power of the micro blending with the 
impact of the audio-visual image. It is a 
field so important that equipment manu- 
facturers like Philips, Thorn EMI, RCA and 
JVC have spent millions of pounds on 
research and development. And most of 
this money has gone towards the develop- 
ment of the Video Disc. 

Video disc technology has had what you 
might call an unhappy childhood. Invented 
in the 1960s and launched to the American 
public around 1980 and to the British pub- 
lic in 1984, the sales of video disc players 
haven’t yet taken off in a way which would 
repay the manufacturers’ billion dollar 
investment. Basically, the VHS and 
Betamax video-cassette recorders (VCRs), 
occupy an entrenched position in the 
domestic market place which the read- 
only Video disc players will have difficulty 
in breaching. 

But this will not always be so. The addi- 
tion of a microcomputer to control the 


E&CM PCB SERVICE 


November 1984 
Amstrad PIO ...... 


HOW TO ORDER 
List the boards required and add 45p post and packing 


video disc creates a powerful system, ie 
Interactive Video, which cannot be realised 
effectively using VCR players. Acorn 
Video’s Technical Director, Michael Grove, 
who has pioneered work in Britain on inter- 
facing the standard video disc player to the 
small computer, states that Acorn Video 
intends “to direct the interests of the Acorn 
computer user towards the area of con- 
verged technology”. Specifically; this 
means that from October this year you will 
be able to link your BBC micro to one of six 
commercial Video disc players, provided 
you obtain the necessary interface 
hardware. This consists of a Genlock 
Board, sideways ROM, software on disc, 
and connecting leads. You will also need to 
upgrade the micro by adding twin floppy- 
disc drives and colour monitor if your pre- 
sent system doesn’t include these items. 
Next month, we will be taking an in- 
depth look at the technology involved in 
Interactive Discs. 
| 


July 1984 
Spar cienieeeees + £1.50 IRiData Pink: (2BOAKGS) 3 .issicscusteesss vcs ssavacs teotdeccevccaes GeO 
September 1984 
OR a ees £2.22 Spectrum Frequency Meter .......c..:ccccccseceesseeeeseeeess 2OWOT 
Me Hutoad eee £1.60 October 1984 
eset es aeedave £6.66 EPROM Simulator .........c..cccccsssscssecesesesscasseesseeeseeseee £5085 


PPS CUI DUBIN cio cn sideateza cosecocnsatatvasgenciaes cassetevesess z 
CONUOMIES BUMOK airs scieh sec ENE eatteeeeee dec dob ee donn £7.41 
June 1984 

Mains Data Link BOards):<..iciescsscnsncdescersicsnneseoene £4.72 


| 
Saeed BACs oe | charge to the total cost of the boards. Send your order with 
esa aa r | a cheque or postal order to: 
MEY vier. £3.02 | E&CM PCB Service, Scriptor Court, 

| 155 Farringdon Road, London EC1R 3AD 

£5.89 | Telephone: 01-837 6255 

pa deb Cte pe £3.51 | Please supply the following PCBs: 
iis eas 2 es Ben re) od a ro al er ea AOE ead beret srs Reet a 
seeseaeeneeneneas £7.13 ge TE pC Aeon en ae ae en Nah od 

| Post & Packing 45p 
ee eae £2.59 | 

| TOTAL £ 

| SIQMOG  daseesscesecocvecccessceasavevarsvvans DAlG HE Gis sstiasavsgeecs 

| 

| 

| 

| 

| 
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COURSEWINNER 


The Punters Computer Program 


COURSEWINNER allows vou to use the power of your 
computer to get the edge on the bookmaker. 

@ COURSEWINNER contains a database full of detailed 
information on all English and Scottish flat courses. 
The ten leading jockeys and trainers, and effect of the 

draw is detailed for each course. 
This information can be displayed on the screen at any time. 
@ The program analyses these factors combined with the results 
of the last three outings, starting price and weight carried. 
@ COURSEWINNER is simple and quick to use, yet very powerful. 
@ Boxed with detailed instruction booklet. 


Price £12.50 all inclusive IMMEDIATE DISPATCH (RETURN OF POST) 7400 

Available for: 7407 

SPECTRUM (48K), BBC (B), COMMODORE 64, DRAGON, APPLE II/He, ATARI (48K). 743 ry 
7486 
74121 


The Ultimate Pools Prediction Program 


@ POOLSWINNER is the most sophisticated pools prediction 
aid ever produced. It comes complete with its own massive 


database, 4001 
@ Can be used for Scoredraws, Draws, Aways and Homes. 4013 
@ The database contains over 20000 matches (10 years league 4016 

football). It updates automatically as results come in. 

@ The precise prediction formula can be set by the user. This ie 4020 

allows development of your own unique method. N 4029 
@ Package is complete with program, database and detailed 4049 


instruction booklet. 

Price £15.00 all inclusive IMMEDIATE DISPATCH (RETURN OF POST) 

Available for: SPECTRUM (48K), ZX81 (16K), BBC (B), COMMODORE 64, DRAGON, 

APPLE Il/Ile, ATARI (48K). Now also for AMSTRAD, CPC464, VIC20 (16K), IBM pc. 
Available from dealers or direct (return of post) from: 


37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 742 5 


The BBC Computer can run software packages 
stored on EPROM using the four “SIDEWAYS 
ROM” sockets on its printed circuit board. Now 
that an ever increasing range of software 
packages for word processing, financial planning 
and other applications are available in this format, 
there is aneed to expand the facility and take 
advantage of these developments. 


ATPL has designed SIDEWISE which provides 
you with a further twelve sockets giving a total 
capability of sixteen SIDEWAYS ROMS, the 
maximum number capable of being supported by 
the BBC computer operating system. In addition to 
the ROM expansion, one of the SIDEWAYS ROM 
sockets may be defined as RAM, permitting 
SIDEWAYS ROM software to be loaded into the 
RAM area of the machine using normalOS 
commands. Once loaded, the RAM may be used 
like any other SIDEWAYS ROM and the limitation 
of having only sixteen sockets is effectively 
removed. 


Advanced 
Technology 
Products 
Limited 


Station Road, Clowne, 
Chesterfield S43 4AB 
@& (0246)811585 (4 ines) 


ACCESS AND 
BARCLAYCARD accepted. 
Carriage to be added to advertised 


VISA _ Price, then add VAT to the total. 
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Looking fe 
Components? 


A small selection of our stock: 


Eilat 


CMOS 


(exc. VAT) 

MEMORIES 74LSTTL 

40p | 2114L-2  200p | 74LS00 30p 
125p | 2112A 300p | 74LS02 28p 
50p | 2532 397p | 74LS04 38p 
50p | 4116 425p | 74LS10 33p 
55p|6116P-3 450p | 741521 3Ip 
2764 575p | 74LS27 33p 
4164 445p | 74LS30 27p 
Sep 74LS32 84p 
@B 74LS123 120 

48 XS P 
: dn x 74LS157 -58p 
co oe 74L$244 108p 
Cte tT lees Sip 

87 

43p | | CATALOGUE || 7415373 120p 


We stock a full range of 
TALS series, and memory 


pmengema, hey and microprocessors. Ring 5 

selec for our literature and M icrocomputer 
Aone PMT SIE PH, special quotation. Centre 
vw SOFTWARE NE 153-4 East Road, Cambridge CBI 1DD 


Prices correct at time of going to press 


Cambridge 


Telephone (0223) 355404 Telex 817445 


'‘¥¢ FULL SIDEWAYS ROM EXPANSION to total of 
sixteen ROMS. 

¥ 16K battery backed CMOS RAM option - RAM 
is treated as ROM number 15 on read. 


¥ Software for SIDEWAYS ROMS may be down 
loaded and run in RAM under the true 
SIDEWAYS environment before transfer to 
EPROM using ATPL’s EPROM programmer. 


% EXISTING sockets on BBC are usable and all 
EPROM sockets are accessible without 
removing SIDEWISE. ' 

¥e PLUG - IN - AND GO construction. Mounts 
neatly inside the BBC machine. 


% NO SOLDERING required to fit SIDEWISE. 


¥% FULL BUFFERING of address and data busses 
- prevents data bus loading problems 
associated with unbuffered boards. 


CONDITIONS OF SALE & DELIVERY 

Cheques made payable to Advanced Technology Products Ltd., 
please allow 28 days for delivery. Cost of carriage or postage refer 
to each section. Quantity orders and oversea’s carriage charged 
at cost. Condition of sales available on request. 
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CONVENTIONAL JOVSTICKS 
ARE DEAD! 


The Cheetah Remote Action Transmitter is the most 
sophisticated computer controller available. 


It has these features: 


@ /nfra Red transmission - so there are no leads trailing 
across the living room. Just sit back in your chair up to 
30 feet from your machine. 
® Touch control—no moving parts, extremely fast, long life. 
® No extra software required. 
B® Can be used with all Cheetah RAT/Kempston compatible 
software. 
@ Fits comfortably in your hand for long play periods. 
@® Comes complete with receiver/interface unit which simply 
plugs into the rear of your Spectrum. 
® Compatible with all Sinclair/Cheetah peripherals via the 
rear edge connector. 


Simply incredible at£29.95 including VAT and p&p. 


Dealer enquiries welcome. Export orders at no extra Cost. 


Send cheque/p.o now to: 
Cheetah Marketing Ltd. (Dept.EC), 24 Ray Street, London EC1R 3DJ. phone 01-833 4909 


Cheetah products are also available from branches of 
Cheeta 
Marketing 


32 WHSMITH @ Rumbelows 
and all good computer shops. 


_. 2 
Extending 
SuperBasic 


In setting out to demonstrate just how easy 
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and 32767; long integers, which are also 
signed but are twice as long as standard 
integers; and floating point, which has its 
own 6 byte format which will be explained 
later. 

Numbers passed to procedures written 
in machine code can be collected in any of 
these forms, as well as strings, but return 
arguments can only be in integer, floating 
point or string format. As a number of our 
routines have to deal with numbers greater 
than the range allowed by a QL integer, we 
had to write a routine which converted 
from one format to the other. 

As so many QDOS calls are made by 
these routines this article will obviously 


= = 


it is to add machine code utilities to 
SuperBasic, Adam Denning has produced 
some very useful routines. 


The main purpose of the additional 
routines is to show just how easy it is to 
add machine code procedures and func- 
tions to SuperBasic, but it has a rather 
helpful side effect as each routine is actu- 
ally useful. Some give the Microdrives ran- 
dom access capabilities, one shows how 


to add user defined graphics to the 
machine, and the others are general pur- 
pose routines to complement those that 
are already present. 

There are also two useful subroutines 
which, although not procedures in their 
own right, do have properties that make 
them very useful to have in any library of 
machine code programs. These are the 
routines DIGITS, which takes an assigned 
long integer and converts it to ASCII with- 
out leading spaces (and these can be 
added if required) and LINTOFP which 
converts a long integer to a floating point 
number, again unsigned. 

Numbers are treated in three different 
ways on the QL — as integers, which are 
signed 16 bit numbers between —32768 


explain what each QDOS call does, as well 
as the parameters required. QDOS has two 
main methods of invocation — using the 
68000 TRAP instruction or making use of 
a vector which points to the desired 
routine. The vectors are generally the 
easiest to use but the traps give access to 
more powerful facilities. 

Firstly, here is a list of all the procedures 
and functions in this article, with details of 
how they are called from Basic, what 
parameters they require and details of any 
that they return, and what they do. 


CUR#channel, state 


This procedure turns the cursor attached 
to a screen or console device on or off 
depending on the value of state. If this is 
zero then the cursor is disabled, while any 
other value will turn it on. The channel must 
be the number with which an SCR_ or 
CONL_ device was opened. No parameters 
are returned, but if less than two argu- 
ments are provided the ‘bad parameter’ 
error will occur, as it will if #channel is not 
a screen or console device. 
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ILLUSTRATION BY MARTIN HANDFORD 


UDG#channel, address 


So many QL reviews have said that the 
machine has no user defined graphics — 
they’re wrong. What’s more, the machine 
can support a different set of user defined 
graphics for each screen or console device 


open, so that characters written to one: 


channel can appear in an entirely different 
typeface on another. User defined 
graphics are not without their problems 
though. Each QL character is defined as 
being five pixels wide and nine pixels high, 
each character requiring nine bytes to 
define it. Only bits 2 to 6 are used from 
each of the nine bytes, the rest seeming to 
have something to do with colour. Each 
character set has the following format: 


address+0 
lowest ASCIl value in this set 


address+1 


number of characters in this set minus 1 
(both of these are byte locations) 


address+2 
start of set; this is the lowest character. 


There’s more to it than that, too. Each 
channel has two fonts attached to it, and 
an attempt to print a character that is not 
valid in font 1 will make QDOS try to print 
it from set 2. If it is not valid there either, 
then the ‘chessboard’ pattern you can see 
by typing print chr$(27) is produced. 

Our UDG procedure allows you to alter 
the address of only the first font, as control 
over the second set. The first parameter is 
the channel whose font you are altering, 
and the second is the address of a font that 
has been laid out in the format specified. 
Once this procedure has been called all 
attempts to print to that channel will pro- 
duce results dictated by the font given. An 
address of 0 resets the font address to that 
of the default font in the QL ROM. 

A number of parameters other than two, 
or a channel which does not refer to a 
screen or console device will result in a 
‘bad parameter’ error message. 

As user defined graphics are fairly awk- 
ward on the QL, the author can supply a 
program written specifically for this pur- 
pose, allowing each character to be 
defined on a grid, with facilities to alter 
every aspect of the font. Character sets 
can also be saved and loaded from micro- 
drive, and instructions for using a set once 
it’s been defined are included. It can be 
purchased for £19.95 (or £14.95 if you 
supply your own cartridge) from: 


Adam Denning 

c/o Electronics & Computing Monthly 
Scriptor Court 

155 Farringdon Road 

London EC1R 3AD. 


CAT#channel, drive 


Unlike the Basic procedure of the same 
name given last month, this procedure 
does rather more than just simplify the syn- 
tax or the DIR command. It'catalogues a 
drive as usual, but places the file length (in 
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STMT SOURCE STATEMENT 


1 # Utilities code 1 


3 * Extensions to SuperBasic - procedures 


4* and functions 


5 
3 


6 * By Adam Denning 


7 * Copyright (C) 1984 Adam Denning 


8 
9 GET 


“advi_header_asa® 


10 # Operating system vectors 


i 
12 UTCON EU 
13 UT_SCR EU 
14 UT_MTEXT QU 
15 BPLINIT QU 
16 -CAGTLIN. EQU 
17 BV_CHRIX EQU 
18 RILEXEC EQU 
9 


20 # Operating system offsets and equates 


21 

22 CH_LENCH EQU 
23 BV_CHBAS EQU 
24 BV_RIP — EQU 
25 ERRNO = EQU 
26 ERR_BP = EQU 
27 RETFP  EQU 
28 RET_INT EQU 
29 OPEN_INX EQU 
30 OPEN_INS EQU 
31 OPEN_NEW EQU 
32 OPEN_OVR EQU 
33 OPEN_DIR, EQU 
4 

35 # Trap keys 


- 36 


37 T0_OPEN = EQU 
38 IO_FBYTE QU 
39 I0_CLOSE £0 
40 I0_FLINE EQU 
41 10_FSTRG EQU 
42 I0_SBYTE QU 
43 10_SSTRG EOU 
44 SD_CURS QU 
45 SD_TAB  EQU 
46 SD_FOUNT EQU 
47 FS_POSAB EQU 
48 FS_POSRE EU 
49 FS_HEADR EQU 
50 

Si # RI operation keys 
32 

S3 RI_LFLOAT QU 
54 RI_ADD Eu 


55 RI_MULT EQU 

56 

57 SET_UP | LEAL 
58 HOVE. W 
59 JSR 

60 HOVEO 
4 RTS 

62 


63 PROC_DEF DC.W 
64 


65 Dc.W 
66 0C.B 
67 0C.B 
48 

69 DCW 
10 0C.B 
11 0C.B 
12 

3 Dc.W 
4 DC.B 
15 0C.B 
16 

1 De.W 
78 fe 
19 Dc.B 
80 

81 Dc.W 
82 0C.B 
83 Dc.B 
a4 

85 oC.W 
8 DCW 
87 

T) OCW 
89 0C.B 
90 0C.B 
1 

92 De.W 
93 DC.B 
4 0C.B 
95 

% DCW 
7 0C.B 
8 0C.B 
9 

100 oc.W 
101 


102 # Procedure to enable and disable 
103 # cursor on a specified channel which 
104 # is attached to a console or screen 


$6 
$8 
$00 
$110 
$118 
$iiA 
$1ic 


8 
$A 
$€ 


PROC_DEF At 
BP_INIT,A2 
(a2) 

40,00 


5 


CUR_PROC-# 
3 
ay 


PTR_PROC-# 
3 
‘PTR’ 


UDG_PROC-# 
3 
“wpe 


BPUT_PROC-# 
4 
"BPUT’ ,0 


CAT_PROC-# 
3 
‘CAT’ 


0 
3 


FN_BGET-# 
4 
“BRET ,0 


FN_PTR_R-# 
5 

‘PTR_R’ 
FN_ENT-8 

3 

ENT’ 


0 


105 # device. The second parameter to the 
106 # procedure determines the cursor state 
107 #0 > off, NOT 0 )-on. 


108 
109 CUR_PROC MOVE.W ~ CA_GTLIN,A2 
110 JSR (a2 

Mt BNE.S —-EXIT_CUR 

112 MOVE #ERR_BP,DO 
113 CHPILW 82,03 

114 BNE.S EXIT_CUR 

115 BSR.S _BAS_CHAN 

116 ADDO.L #4, A 

117 HOVE —-#SD_CURS,DO 
118 MOVE.L — O(AG,AL.L) ,DI 
119 BEQ.S © CUR_OFF 

120 SUBG.B  #1,D0 

121 CURLOFF MOVE #1, D3 

122 TRAP «83 

123 EXIT_CUR RTS 

124 


125 # Procedure to position a file pointer 
126 # on a specified channel attached to 
127 * a microdrive file 


128 
129 PTR_PROC MOVE.W — CA_GTLIN,A2 
130 ISR (A2) 

101 BNE.S —EXIT_PTR 

132 NOVEO —-SERR_BP, DO 
133 CHPILW — #2,D3 

134 BNE.S —EXIT_PTR 

135 BSR.S BAS. CHAN 

136 ADDO.L #4, Al 

137 ‘ MOVESL — O(AB ALL) D1 
138 MOVED 9-13 

139 MOVEO #FS_POSAB, DO 
140 TRAP AS 

141 EXIT_PTR RTS : 

142 


143 # A subroutine to return the channel ID 
144 # (in AO) of the Basic channel which 
145 # was #n‘d to the procedure/function 
146 # as a parameter (L_INT). 


147 

148 BAS CHAN MOVE.L  0(Ab,A1.L) ,DO 
149 NOVEO —-#CH_LENCH, D1 
150 MULU > -D1,D0 

151 HOVE.L _BV_CHBAS(Ab) ,A2 
152 ADDA.L 0,2 

153 NOVE.L — 0(AG,A2.L) AD 
154 RTS 

155 


156 * Procedure to set the fount address 
157 # for a specified channel attached to 
158 # a console or screen dévice to the 
159 # given second parameter 


160 

161 UDG_PROC MOVE.W CA _GTLIN,AZ 
162 ISR (A2) 

163 BNE.S EXIT_UDG 

164 MOVED #ERR_BP,DO 
165 CHPILW = -#2,D3 

166 BNE.S EXIT_UDG 

167 BSR.S BAS_CHAN 

168 ADDO.L = 84,01 

169 MOVE.L = Q(AG,AI.L) AL 
170 MOVEO #-1,D3 

171 MOVES 40,00 

172 MOVE.L -DO,A2 

173 MOVED #SD_FOUNT, DO 
174 TRAP 3 

175 EXIT_UDG RTS 

176 


177 # A’procedure to send a byte to a 
178 * specified channel 


179 
180 BPUT_PROC MOVE.W — CA_GTLIN,AZ 
181 JSR (42) 

182 BNE.S —_-EXIT_BPUT 

183 HOVEO —-WERR_BP, DO 
194 CHPI.M #203 

185 BNE.S — EXIT_BPUT 

186 BSR.S _-BAS_CHAN 

187 ADDO.L —#4,A1 

188 HOVE.L © O(A,AL.L) DI 
189 MOVE +1, D3 

190 MOVEG —-#10_SBYTE, DO 
191 TRIP aS 

192 EXIT_BPUT RTS 

193 


194 # A function to get a byte from a 
195 # specified channel with infinite timeout 


197 FN_BGET MOVE.W CA_GTLIN,A2 
198 JSR (a2) 

199 BNE.S —_EXIT_BGET 
200 WOVE —#ERR_BP, DO 
201 CHPILW  #1,D3 

202 BNE.S —EXIT_BGET 
203 BSR.S _BAS_CHAN 
204 WOVE #13 

205 HOVE.  AL,-(A7) 
206 MOVE —-#10_FBYTE, Do 
207 TRAP 8 

208 HOVE.L —(A7)+,81 
209 HOVE 80,02 


263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
21 
292 
293 
294 
295 
2% 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
30 
3 
32 
3w3 
u4 


FEATURE 


NOVE.B 
ADDO.L 
HOVE. W 
NOVE.L 
HOVE 
EXIT_BGET RTS 


D1,D2 

42,41 
D2,01A6,A1.L) 
AL ,BV_RIP(Ab 
#RET_INT,D4 


# A function to set the file pointer 

# on a specified channel attached to a 
# microdrive file to the position 

# given by (current _position)+2nd param 
# The function returns the new file 


2 # pointer position, so naturally an 


# offset of 0 will return the 
* (unchanged) current position. 


FN_PTR_R MOVE.W 
JSR 
BNE’ S 
HOVE 
CHPI.W 
BNE.S 
BSR 
ADDO.L 
HOVE. L 
nOVE 
ADDO.L 
HOVE. L 
NOVEO 
TRAP 
HOVE. L 
TST.L 
BNE.S 
HOVE. L 
BRA 


CA_GTLIN, A2 
(a2) 
EXIT_BGET 
YERR_BP, DO 
42,03 
EXIT_BGET 
BAS _CHAN 
#4, 81 
0(AG,AL.L) ,DI 
#-1,D3 

4A 
At,-(A7) 
#FS_POSRE, DO 
Py 

(A7)+, AL 

00 

EXIT_BGET 
D1,04 
LINTOFP 


# A function to return the length 


NOVE.W 
SR 
BNE.S 
HOVEO 
CHPI.W 
BNE.S 
BSR 
ADDO. L 
MOVE.L 
MOVE 
LEA 
MOVEO 
MOVEO 
TRAP 
LEA 
MOVE.L 
MOVE.L 
TST.L 
BEQ 
RTS 


FN_EXT 


] # of an open microdrive file 


CA_GTLIN, AZ 
(a2 
EXIT_BGET 
¥ERR_BP, DO 
41,03 
EXIT_BGET 
BAS_ CHAN 
#4, Al 
AL,-(A7 
#FS_HEADR, DO 
CAT_BUF,Al 


CAT_BUF ,Al 
(Al) ,D4 
(A7)+,AL 
mM) 
LINTOFP 


* Procedure to catalogue a drive 
# and give ¢ile lengths 


HDR_LEN EQU 


CAT_PROC MOVE.W 
JSR 
BNE 
MOVED 
CHPI.W 
BNE 
BSR 
MOVE.L 
ADDa.L 
MOVE.L 
ORI.W 
LEAL 
MOVE.B 
MOVEO 
HOVEO 
MOVER 
TRAP 
TST.L 
BEQ.S 
ADDO.L 
RTS 
MOVE.L 
MOVE 
CAT_LOOP MOVE.L 
MOVER 
MOVEO 
MOVE. L 
TRAP 
TST.L 
BNE 
MOVE 
MOVED 
GET_LEN NOVEO 
TRAP 
LSL.L 
MOVE.B 
DBRA 
SUBI.L 
BSR 
MOVED 


CHAN_OK 


$40 


CA_GTLIN,A2 
(a2) 

EXIT_CAT 
#ERR_BP DO 
42,03 
EXIT_CAT 
BAS_CHAN 
A0,-(A7) 
Al 
0(Ab,AL.L) DI 
#'0',D1 
DEVNANE AO 
D1,5(A0 
1,01 
#10_OPEN, DO 
#0PEN_DIR,DS 
n 

D0 

CHAN_OK 
4,87 


A0,-(A7 
40,05 

05,01 

#-1,D3 
#FS_POSAB, DO 
(a7) ,A0 

8 

D0 

LOOP_END 
40,04 

#3,02 
#10_FBYTE, DO 
8 

49,04 

D1 ,D4 
D2,6ET_LEN 
WHDR_LEN, D4 
DIGITS 
40,01 
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FEATURE 


LISTING 1 — continued 


35 MOVEO ©=—-#FS_POSRE, DO 366 MOVE.L  —D5,~(A7) 47 

v6 TRAP 3 367 LEA.L —-DIG_BUFR,Al 418 + An end-of-function routine to 

37 MOVER 40,04 368 LEAL TENTAB,A2 419 # convert the long integer passed in 
ue MOVE $10_FBYTE, DO 369 MOVE 40,00 420 # D4 to a floating point number 

9 TRAP 8 370 HOVED 40,05 421 # RI stack and return to Basic 

320 LSL.W #8,04 371 ONEDIG - MOVEO #0,D1 422 & taken care of 

321 NOVE.B = DL, D4 372 DIGONE = = SUB.L (A2) ,D2 423 ; 

322 MOVED #10_FBYTE,DO 373 BCS.S 6OTDIE 424 LINTOFP —MOVEG 18,01 

323 TRAP #3 4 ADDG.B = #1, D1 425 MOVE.W = BV_CHRIX,A2 

324 WOVE.B = D1, D4 v5 BRAS DIGONE 426 ISR (A2) 

325 TSTt.W ODA 376 GOTDIG = ADD.L_« (A204, D2 427 SUBQ.L = #2,Al 

326 BEQ.S —-NOT_DIR 7 ADDO.B #1, D0 428 SWAP D4 

327 MOVE.W = 4,02 v8 TST.B D1 429 MOVE.W > = (D4,05 

328 LEA.L = CAT_BUF, Al 39 BNE.S —-NOTLDZ 430 MOVE.W D4,0(AG,A1.L) 
329 MOVE.W = (D4, (AL)+ 380 TST.B D5 431 MOVE.W = -RI_EXEC,A2 

330 MOVER $10_FSTRG,DO 381 BNE.S NOTLDZ 432 ~ MOVER #RI_FLOAT,DO 
331 TRAP 3 382 CHPI.B = #10,D0 433 ISR (A2) 

32 LEAL CAT_BUF,AL 383 BNE.S LDZYES 434 TST.W DS 

333 MOVE.L = 4(A7),A0 384 NOTLDZ ADDI.B #'0', DI 435 BPL.S NOSI6GN 

34 MOVE.W = -UT_MTEXT,A2 385 ADDG.W = 41,04 436 SUBQ.L = #6,Al 

335 ISR (a2): 386 MOVER #1,05 437 MOVE.W = #$813,0(A6,A1.L) 
336 HOVEO #10_SBYTE, DO 387 MOVE.B = D1, (Al) + 438 MOVE.L — #$10000000,2(A6,AI.L) 
37 NOVEO 201 388 LOZYES © CHPI.B = #10, D0 439 MOVEG #R1_ADD, DO 

338 MOVER = #-1, D3. 389 BNE.S ONEDIG - 440 JSR (A2) 

339 TRAP 3 390 MOVE.L = -(A7)+,D5 441 NOSIGN ©SUBQ.L #6, Al 

340 WOVE.W = -UT_MTEXT,A2 391 LEAL DIG_STR6,AL 442 MOVE.W = #$813,0(A6,A1.L) 
ui LEAL DIG_STRG,AL 392 MOVE.W (D4, (AL) 443 MOVE.L — #$10000000,2(A6,A1.L) 
v2 ISR (A2) 393 RTS 444 “MOVEO #RI_MULT,DO 

M3 MOVE = =—-#10_SBYTE,DO 394 445 ISR (A2) 

M4 MOVEO #10,D1 395 # Table-of all the powers of 10 446 SWAP D4 

M5 MOVER #-1,D3 396 * from 10°9 to 10°0  ~ 447 MOVE.W (D4, DS 

346 TRAP #3 397 448 SUBO.L = #2, A1 

347 NOT_DIR = ADDI.L = #HDR_LEN, DS 398 TENTAB ODC.L 1000000000 449 HOVE.W = D4, 0(A6,AL.L) 
348 BRA CAT_LOOP 399 DC.L 100000000 450 MOVEQ #RI_FLOAT, DO 
349 LOOP_END MOVE.L — (A7)+,A0 400 DC.L 10000000 451 ISR (A2) 

350 HOVEO #10_CLOSE, DO 401 DC.L 1000000 452 TST.W 05 

351 TRAP #2 402 DC.L 100000 453 BPL.S POSNUM 

352 WOVE.L (A7)+, Al 403 OC.L 10000 454 SUBQ.L = #6, Al 

353 EXIT_CAT RTS 404 OC.L 1000 455 WOVE.W = #$813,0(Ab,A1.L) 
354 405 DC.L 100 456 MOVE.L  #$10000000,2(A6,A1.L) 
355 DEVNAME = DC.W 5 406 DC.L 10 457 MOVE #R1_ADD, DO 

356 DC.B *NDVI_* 50 407 OC.L 1 458 ISR (A2) 

337 408 459 POSNUM © MOVE #R1_ADD, DO 

358 CAT_BUF © DS.B 38 409 © Buffer for long integer to 460 JSR (A2) 

359 410 # ASCII conversion 461 MOVE.L AL, BV_RIP(A6) 
360 # Routine to convert an unsigned 4 462 HOVER #RET_FP,D4 

361 # long integer to ASCII 412 DIG_STRG DS.W 1 Nuaber of digits 463 RTS 

362 # Long integer in D4; Preserves D5. 43 464 

3o3 414 & String space 465 END 

364 DIGITS = MOVE.L. «4,02 H5 

365 HOVED 40,04 416 DIG_BUFR DS.B 


Refer to the text for a full description of the operation of each of the routines. 


bytes) after each filename, like this: 


boot=101 
udg_init=3207 
procs_code=872 
udg_main=8712 
caps=236 
set:1=2000 


It does not give the medium name or the 
number of free sectors on the cartridge, so 
it would be more useful in many applica- 
tions. Error checks are made on everything 
except the channel to which the catalogue 
is to be listed — if this channel is not open 
then the procedure will either catalogue to 
channel zero or produce no listing at all. An 
examination of the code will show why | 
didn’t include a check on that! It will not 
cause the machine to crash (or at least it 
hasn’t yet!), so there is no reason to re- 
write it. 


BPUT#channel, byte 

Those familiar with the BBC Micro will rec- 
ognise this procedure straight away. It 
simply sends the specified byte to the 
specified channel, so that BPUT#1,65 is 
identical to typing PRINT#1;‘A’; or even 
PRINT ‘A’;. All error checks necessary are 
made. 


PTR#channel, position 
Again very similar to the BBC Micro com- 


mand of the same name, this procedure 
sets the sequential file pointer in a micro- 
drive file to the absolute position specified. 
If this position is less than zero or greater 
than EOF then the ‘end of file’ error is pro- 
duced but the pointer is placed at the 
requisite end of the file. Together with a 
couple of the other procedures and func- 
tions here, this effectively makes micro- 
drives random access devices. 


Functions 


length=EXT(#channel) 

This function returns the length of the file 
attached to the specified channel. It 
doesn’t often make much sense if this 
channel is not opened to a microdrive file. 


byte=BGET(#channel) 

This function is identical to byte=CODE 
(INKEY$(#channel,—1)) and —_ simply 
fetches the first character available from 
the specified channel and puts its ASCII 
value in the return expression. If the 
specified channel cannot support input 
then the requisite error message will be 
produced. 


position=PTR_R(#channel, 
offset) : 
This is a variation'‘on the PTR theme — the 
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function does exactly what the PTR proce- — 
dure does, except that the offsetisusedas 
a relative displacement from the current 
pointer position, and the value returned is 
the new pointer position. It therefore fol- 


' lows that if the offset is zero the value 


returned is the current position, so that if 
we had typed 


PTR#3,1428 
and then typed 
PRINT PTR_R(#3,0) 


we would get the number 1428 printed out 
— assuming that this was not past the end 
of file, of course. The offset can be any 
signed 32 bit number, with negative offsets 
obviously moving the pointer backwards in 
a file. 

Before we describe the machine code 
in detail, it’s worth making a few points 
about random access microdrive files. 
First of all, by opening an already existing 
file with OPEN# rather than OPEN_IN# it 
is possible to both read and write to that file 
(but Sinclair doesn’t tell you that, of 
course!). More importantly, once you have 
started writing (but not reading) to a micro- 
drive file that previously gave valid 
responses to the PTR_R and EXT func- 
tions, any answers returned by these func- 
tions tend to be invalid until the file is 
closed and then re-opened. This is cer- 
tainly not the fault of the functions as they 
call the requisite QDOS routines, so the 
problem must lie with QDOS itself. 


The Machine Code 


The source file used to create these 
routines is printed below, it is in the format 
required by Motorola’s assembler, but as 
this tends to follow Motorola syntax to the 
letter it is likely to work on all assemblers 
without much alteration. The important 
thing to notice is that it is position indepen- 
dent — it doesn’t matter where in memory 
the code is situated, it will always work. 
Each procedure is also re-entrant, as there 
is no self modifying code (although the 
data areas are not re-entrant). 

The first assembler statement is a direc- 
tive to the assembler to get a file called 
‘header_asm’. This short source file simply 
contains all the QDOS definitions and 
equates. 

We then have the code which links the 
procedures and functions into SuperBasic. 
This is very simple as all we have to do is 
call the routine pointed to by the BP_INIT 
vector, with the address of a definition 
block in A1. This definition block (PROC_ 
DEF in our program) is laid out in the follow- 
ing format: 


PROC_DEF 


number of procedures word 
then for each procedure: 

offset to start of routine word 

length of name byte 

characters of name bytes 


(aligned to word boundary) 
then: 
0 word 
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number of functions word 
then for each function: 

as for procedures 
and finally: 

0 word 


Calling the code at SET_UP with this table 
in memory is all that is required to link in 
these procedures and functions. Once 


channel ID is the internal number used by 
QDOS to identify each one channel, and is 
a long integer. It is found using the follow- 
ing formula: 

(#number) * CH_LENCH + BV_ 
CHBAS(A6) = offset from A6 of the chan- 
nel definition block for that channel. CH_ 
LENCH is the length of each channel defin- 
ition block ($28 bytes) and BV_CHBAS is a 
SuperBasic pointer relative to A6 that 
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linked, SuperBasic treats each of the new 
routines as though they were part of the 
language, and they can only be removed 
by resetting the machine (NEW has no 
effect). 

Each QDOS call can potentially return 
with an error, and this is reflected in the 
value of DO on return. If DO is non-zero then 
an error has occured. Returning to Basic 
with any other than zero value in DO will 
cause the corresponding error to be pro- 
duced, so we must set DO to 0 if we want to 
ignore all errors. 

Now we can examine each of the 
routines in general. 


CUR_PROC 


This is invoked whenever the CUR proce- 
dure is used from Basic. It first uses the 
CA_GTLIN vector to get all its parameters 
as long integers (32 bits). If this routine 
returns with error then we return to Basic 
straight away. On exit from this routine D3 
holds the number of parameters collected, 
so if this is not 2 we leave with the ‘bad 
parameter’ error. Otherwise we call the 
BAS_CHAN routine which returns with the 
channel ID in A) of the Basic channel 
pointed to by the first argument on the 
stack. This routine will be described when 
we get there. 

Each of the arguments is placed on what 
is known as the RI stack, with A1 being the 
RI stack pointer relative to A6. So we col- 
lect the next argument by incrementing the 
stack pointer by the length of a long integer 
and moving the argument there into regis- 
ter D1. If this is zero we branch to CUR_ 
OFF, otherwise we decrement DO which 
was previously loaded with SD_CURS. 
This is the key for TRAP #3 which switches 
a cursor off, while one less than this is the 
TRAP #3 key to turn the cursor on. We put 
—1 into D3 to indicate infinite timeout and 
then we execute the trap. Whatever error (if 
any) this returns is sent back to Basic so 
that the requisite error is reported. 


PTR_PROC 


This is much the same as CUR_PROC 
except that a different trap is used. This is 
TRAP #3 with the FS_POSAB key in DO, 
which is the routine to set the file pointer to 
the absolute value held in D1, again with an 
infinite timeout. 


BAS_CHAN 


Is called by a number of the routines and 
returns with the channel ID of the Basic 
channel whose # number is held as a long 
integer on the top of the RI stack. The 
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holds the base address of all the Basic 
channel definition blocks relative to A6. 
This relative to A6 business is very 
important and often very confusing. When 
you’re dealing with machine code from 
Basic, everything that you can imagine 
must be specified as relative to A6. 


UDG_PROC 


This is again very similar to the earlier pro- 
cedures, differing only (essentially) in the 
QDOS call made. This one is TRAP #3 with 
SD_FOUNT in DO, and this sets the font 
address for the specified channel to A1 
(fount 1) and A2 (fount 2). 


BPUT_PROC 

The same story, this time using TRAP#3 
with DO = IO_SBYTE, which sends the 
byte in D1 to the channel specified. As 
usual, the specified channel is indicated by 
holding its channel ID in ‘AO. 


FN_BGET 


This is rather more interesting. It’s our first 
function and so gives us the opportunity to 
describe the mechanism for returning a 
function’s result to SuperBasic. The RI 
stack pointer must point to the return 
value, and it must also be stored in the 
Basic system variable (relative to A6!) BV_ 
RIP. The type of the return argument must 
be placed in D4. As we use the IO_LFBYTE 
trap in this routine (which collects a byte 
from the specified channel and corrupts 
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CAT_PROC 


This is an extensive piece of code which is 
very hard to fully error-check! We first get 
and check the arguments as before, and 
we collect the Basic channel ID of the first 
argument using BAS_CHAN. We put this 
on the stack and then use TRAP #2 with 
IO_OPEN in DO to open a file on the micro- 
drive specified by the second parameter. 
We do this by POKEing the ASCII value of 
the digit passed into a device name con- 
sisting of MDVn_, loading D3 with OPEN_ 
DIR and executing the trap. OPEN_DIR 
opens the directory on the specified 
device, interestingly enough for read and 
write. If no errors have occured we then 
branch to the main part of the routine at 
CHAN_OK, where we first stack the chan- 
nel ID returned by IOLOPEN on top of the 
other channel ID. 

The next stage involves reading each 
directory entry, which is 64 bytes long 
(HDR_LEN), and extracting the required 
information from this. The information is 
held in such a way that the file length is held 
in the first four bytes and the file name 
starts 10 bytes after this in the form of 
character count (byte) followed by charac- 
ters. All we have to do is collect each file 
name, print it, print an ‘=’ sign and then 
print the file length as an unsigned long 
integer. So we’ll use D5 as a counter to 
point to each entry in the directory. 

A vast loop is entered at CAT_LOOP in 
which we first position the pointer in the 
directory at the current value of D5 using 
FS_POSAB. If we reach end of file at this 
point we branch to the end of the loop, as 
there are no more files to be read. We then 
use a byte rotation to collect the long word 
file length in D4, with a DBRA loop (similar 
to the Z80’s DJNZ) controlled by D2. This 
file length includes the length of the 
header, so we must subtract 64 to find the 
true file length. This is converted to ASCII 
by the DIGITS routine, and then we pro- 
ceed. 

FS_POSRE is used to move the direc- 
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Ai) we must first preserve the RI stack 
pointer. The obvious place is on the real 
stack, so the MOVE.L A1,—(A7) pushed A1 
onto the stack. We then execute the trap, 
retrieve A1 and move the byte collected 
(returned in D1) to the RI stack. A character 
never exceeds 255, so we can return the 
result as an integer, which is only two bytes 
long. This is reflected in D4. 


FN_PTR_R 


Essentially the same mechanism as FN_ 
BGET, but TRAP #3 with DO = FS_POSRE 
is used. This sets the pointer on the file 
opened to the specified channel to a value 
determined by adding D1 as a signed long 
integer to the current pointer position. The 
new pointer position is returned as a long 
word in D1, which we move to D4 and then 
jump to LINTOFP to convert this to a float- 
ing point number and return to SuperBasic. 


tory file pointer to the start of the file name, 
and the number of characters in the 
filename is collected in D4. If this is zero the 
file has been deleted, so we must ignore it 
by jumping to NOT_DIR. Otherwise we use 
a highly complicated stack manipulation to 
print D4 characters from the directory 
channel to the specified listing channel, 
using CAT_BUF as an intermediate buffer 
to hold all the characters of the file name. 
The UT_MTEXT vector is used to actually 
print the filename — all this needs is the 
channel ID in AO and the address of the 
string to be printed in A1. We then print an 
‘=’ sign followed by the digit string repre- 
senting the file length. Finally, we print a 
line feed and increment D5 to point to the 
next entry in the directory. We circulate 
around this loop until the directory file is 
finished. 


DIGITS 


This routine converts the unsigned long 
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integer in D4 to ASCII, with no leading 


zeros or spaces. As | couldn’t work out an. 


efficient way of doing 32 bit by 32 bit divi- 
sion, | used the time honoured technique of 
progressive subtraction of powers of ten, 
all of which are held in RAM starting at 
TENTHS. 

DIGITS works by subtracting a power of 
ten from the progressively decremented 
integer until the carry flag is set to indicate 
one subtraction too many. At this point D1 
holds the number of times that power of 
ten occurs in our number and DO holds the 
number of digits collected so far, D5 is the 
leading zero counter. Once the carry flag is 
set we must add the requisite power of ten 
back in once to return the number to the 
correct value for the next power of ten, and 
then a process of checking D1, D5 and DO 
determines whether or not this is a leading 
zero. If it is, and so long as it is not the last 
digit in the number, it is ignored, otherwise 
it is added to the ASCII string in DIG_BUFR 
and D0 is incremented. Once the routine is 
finished DO will hold the number of digits in 
the string, so this is transferred to the start 
of the string at DIG_STRG and the routine 
ends. 


LINTOFP 


This converts the long integer in D4 to a 
floating point number and returns it to 
SuperBasic as a function return value. It is 
rather complicated, taking note of the fact 
that QL floating point numbers are stored 
in the following format: 


fpn = mantissa (four bytes) * (2°(exponent 
— $81F)); 


which means that 65536 can be rep- 
resented as 


0813 1000 0000 
We use two utility routines here, RILEXEC 
and BV_CHRIX. The latter reserves a 
specified number of bytes on the RI stack 
with the number of bytes required being 
held in D1. RILEXEC performs various 
operations on numbers (usually floating 
point) on the top of the RI stack. We use 
three operations here: RILFLOAT, RILADD 
and RI_MULT. The first converts a signed 
integer on the top of the stack to floating 
point and therefore requires 4 bytes of RI 
stack space each time it is called. The 
second adds the two floating point num- 
bers at the top of stack and then the next, 
leaving the result at the top of the stack. It 
therefore reduces RI stack requirements 
by 6 bytes. RILMULT multiplies two float- 


' ing point numbers, again reducing RI stack 


requirement by 6 bytes. The process we 


use to convert our unsigned long integer is 


as follows. 

A long integer can be considered as two 
integers, one of which is 65536 more sig- 
nificant than the other. As RILFLOAT con- 
verts signed integers to floating point, we 
must isolate the sign of each of these two 
integers and add 65536 to the resultant 
floating point number if the original integer 
were negative. The complete algorithm is 
below. 
long_integer = int_a * 65536 + int_b 


bit 15 of int_a and int_b is equivalent to the 
signs. 


Put int_a on stack 

Convert to floating point 

If bit 15 of int_a was set, stack 65536 (float- 
ing point) and add to floated int_a 

Stack 65536 (floating point)) 

Multiply TOS with NOS 

Stack int_b 

Convert to floating point 

If bit 15 of int_b was set, stack 65536 (float- 
ing point) and add to floated int_b 

Add TOS to NOS 


This leaves us with a floating point 
number on the top of the RI stack that cor- 
responds to the long integer we originally 
passed in D4. As this is the function return 
value, we save the current value of the RI 
stack pointer by BV_RIP(A6), set D4 to 
return type float, and return to Basic. 

Once this code has been assembled 
(presumably into a Microdrive file), the pro- 
cedures and functions can be linked in by 
typing the following: 


x=RESPR(length_of_assembled_ 
code 

LBYTES mdv1_<assembled_code_ 
file_name> 

CALL x 


The ability of SuperBasic to be extended 
in this way makes the whole system very 
much more powerful than it at first 
appears, and you are strongly recom- 
mended to buy an assembler and learn 
how to do it! 
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High Speed I/O 
and the BBC 


Paul Beverley continues his in- 
depth look at the BBC micro with 
some examples of the techniques 
associated with high speed |/O. 


CBM 64 
Speech 
Synthesiser 


An allophone-based unit that 
makes full use of the Commodore 
64’s programmable digital filters to 
reduce the component count of the 
project to the bare minimum. 

In addition to full constructional 
details we show how the speech 
synthesiser can be programmed 
via a series of straightforward 
BASIC statements. 


Floppy 
Turnover 


No, we have not gone into the 
business of providing recipies! The 
term refers to an article that 
describes how you can double the 
amount of storage obtained from a 
single-sided floppy disk. Some 
unkind people have commented 
that the article is more in the spirit of 
‘Blue Peter’ than a hi-tech 
computer magazine, but the 
scheme works and could save you 
a considerable sum of money. 


Spectrum 64 


Not a memory expansion project, 
but software that will, amongst 
other things, allow the Spectrum to 
display a full 64 characters per 
screen display line. 
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The QL —some 
important 
thoughts 


There have been plenty of reviews 
of the QL which, for want of a better 
phrase, could be called ‘rubber 
keyboard’ reviews. We all Know 
that the QL’s keyboard is not its 
strongest point but there must be 
something more to say about the 
computer that is meant to be a 
quantum leap in computer 
technology. 

Next month we do have 
important things to say about the 
QL and have discovered a number 
of features that may turn out to be 
fundamental flaws in the design. 


Don’t miss next month’s report! 
NOVEMBER 1984 
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CIRKWICK 
SCHEMATIC DRAWING ON THE BEC MICRO 


A lightpen driven CAD package orientated to the pro-  ~ Lightpen driven 
duction of schematic drawings, such as circuit diagrams, Virtual screen 8° the BBC’s mode 2. 


flow charts, pipework diagrams, fluid logic diagrams and Uses standard dot matrix printer in dual-density graphics mode to 
produce excellent quality diagrams as seen overleaf. 


many similar professional and engineering applications. Automatic pois liel generation, see belova 


Up to 640 symbols may be in use in any one diagram. 

Total symbol library unlimited in size. 

Create your own symbols with the lightpen on a highly magnified 
scale. 

Many electronic symbols 

already included in package. 


CIRKWIK Program 
Available on disc only 


Datapen £19.95 inc. VAT & p/p 


Data Lightpen 
£25.00 inc. VAT & p/p 
S.A.E. for details of lightpen, CIRKWICK and other programs. 


DATAPEN MICROTECHNOLOGY LTD. Dept. EC3, Kingsclere Road, Overton, Hants RG25 3JB Telephone: (0256) 770488 


AT LAST... 
AMAGAZINE GEARED 
_ESPECIALLY FOR THE 

QL USER. 


SUPRISINGLY ITS 
CALLEDQL USER Ol 


For the latest information on every QL hardware and software release, turn to 
QL USER. Every month we review the latest games, educational and business Ss 
packages, together with program listings, book reviews and your readers’ letters. Plus, 

of course, hints and tips on how to get the most from your QL. If you’re a OL user, choose the 
magazine written exclusively for your machine — QL USER. 
Available from all good newsagents. 
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FEATURE 


C 


Cis certainly an 
unusual product for 
the Spectrum but, in 
Adam Denning’s 
Opinion, it is well 
worth buying. The 
language is closely 
linked to the UNIX 
OS and is probably 
the best language in 
which to write other 
systems packages. 


Hisoft is perhaps the nearest Spectrum 
equivalent to Acornsoft being either the 
first or the best in the machine’s utility field. 
Firstly there was Pascal, then Devpac, the 
belated but superior Ultrakit and now this 
C compiler. An unusual product for the 
Spectrum perhaps, but very well worth 
getting... 

C is the systems programming 
language, being closely linked to the 
UNIX'™ operating system and widely 
regarded as the best language in which to 
write compilers, operating systems and 
other systems packages. This is not wholly 
true, of course, as C’s grandfather BCPL is 
just as useable for similar applications. 

The history of C starts in Cambridge but 
really gets going at AT&T’s Bell 
Laboratories somewhere in America. Dr 
Martin Richards had developed BCPL at 
Cambridge University and shown that its 
clarity coupled with its block structure 
made it ideal for assembler and compiler 
writing. But BCPL had one disadvantage — 
it had no types. 

A type is the form in which a variable, 
constant or reference is stored and used in 
a language — for example, common vari- 
ables in Basic are floating point (REALs in 
Pascal), variables ending in % are integer, 
and variables ending in $ are string vari- 
ables. BCPL has none of these, everything 
being stored as words, which could arbit- 
rarily mean anything that the programmer 
wished. The nearest it has to arrays is the 
vector, which is simply a consecutive 
group of words. Strings are held in the 
same way. 

While this is ideal for many applications, 
as it ultimately makes the language more 
powerful, it does mean that the program- 
mer has to be far more aware of what he is 
doing than he does when using Basic or 
Pascal. Basic, although formally typed, 
does allow certain ‘type coercions’ such 
as: 


LET int_var% = float_var 


Perhaps the most commonly used strongly 
typed language is Pascal; here it is gener- 
ally illegal to assign one type to another, so 
the line above would be illegal. Pascal also 
has the problem of being less able to cope 
with input and output than most 
languages; implementations tend to get 
around this by cheating — extending the 
language. 

C lies halfway between BCPL and Pas- 
cal. It has the block structures of both in 
that problems can be broken down into 
smaller parts, but it lacks the ability of Pas- 
cal to define functions within functions. 
And it has types but it isn’t very strict about 
them. In fact the unwary programmer can 
often find that obscure type-coercion bugs 
are at the root of a particular evil. C is also 
a great deal better at handling strings than 
Pascal — often seen as one of Pascal’s 
major failing points, 

C is also smaller than Pascal in general, 
and this conciseness makes it an excellent 
language for the smaller system applica- 
tion, or the software tool. Most of the Unix 
utilities are written in C. 
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Two Americans, Brian Kernighan and 
Dennis Ritchie, were responsible for taking 
the B offshoot of BCPL and coming up with 
C. Shortly after this the just-written Unix 
was also converted to a mainly-C program. 
And with Unix, the language took off. To 
demonstrate a typical application, let’s 
look at two of the Unix utilities — lex and 
yacc. The first is a lexical analyser which 
together with the (get ready for it!) LR(1) 
parse table created by yacc, forms the 
front end of a compiler for whatever 
language you choose. For the record, yacc 
stands for (rather cynically) yet another 
compiler compiler, because that’s just 
what it is. 

But no-one really expects you to write a 
compiler on the Spectrum. Hisoft C is 
probably best seen as a good way to get 
familiar with the language, with the added 
bonus that you can do useful things with it. 
It comes on cassette with its own integral 
editor, and is fully Microdrive compatible. 

This version (1.0) suffers from a few QL- 
type ‘not implemented’ features, the most 
noticeable being the lack of the float type 
and the inability to save the resultant object 
code. These will be coming in later ver- 
sions, following Hisoft’s usual philosophy 
of constant update, but it is likely that the 
first things to emerge in version 1.1 (or 
whatever) will be the ability to compile from 
drive to drive and to initialise variables on 
declaration rather than by later assign- 
ment. Apart from those few things, Hisoft C 
is near enough complete — the lack of the 
scanf function is fairly insignificant as all 
the bits of this which are likely to be used 
are either in the library, can be easily writ- 
ten or are in the only decent book on C cur- 
rently available — The C Programming 
Language by Kernighan and Ritchie. 

This book is essential reading, which is 
rather unfortunate as it costs £16.95. The 
Hisoft manual refers to it constantly so it 


“This history of C starts in 
Cambridge but things get 
going at the Bell 
Laboratories”. 


‘would be ill-advised not to have it to hand. 


On the reverse side of the Spectrum 
cassette are the two standard C files — the 
header for the standard library and the 
library itself. Together these contain 
numerous input and output functions, a 
number of definitions, store management 
functions, string handling functions and 
some 32-bit arithmetic functions. They are 
presented as perfectly normal source files 
which can be loaded into the editor or 
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included in other compilations as neces- 
sary. 

Compilation is initiated with the 
#include preprocessor command, which 
will include source in RAM or on Micro- 
drive/cassette. If the filename is sur- 
rounded with question marks then only 
functions and definitions that have already 
been used, but not defined, will be com- 
piled. Therefore the inclusion facility 
makes it easy to compile large amounts of 
source in one go. 

However you don’t have to use the editor 
to compile a program. When the compiler 
is started up source text may be entered 
directly into the machine, each word or 
symbol that is typed being compiled step 
by step. This method, although convenient 
for short programs, does have its disad- 
vantages in that it is impossible to correct 
typing mistakes. 

There is a third way of running C pro- 
grams, too. The possibly unique #direct+ 
command initiates an immediate mode, 
whereby function invocations and state- 
ments can be typed in and executed 
immediately, just like interpreted Basic. On 
receiving the C cassette, for example, we 
were told to type in 


printf(“Hello Adam/n”); 


in direct mode as a demonstration. Both 
user-defined and built-in functions can be 
executed this way so obviously whole pro- 
grams can also be run like this. 

All C programs must have a function 
called main somewhere in the source. This 
function marks the place at which the 
compiled code will start running when the 
program is run. Very small programs may 
consist of a main definition only, but it is 
good practice to split larger problems into 
smaller, more easily defined problems, 
generally in the form of separately defined 
functions. 

As our first example, here is a short and 
sweet program to calculate and display the 
Fibonnaci series between 1 and 23. A 
number in this series is defined as being 
the sum of the previous two members, with 
1 and 2 both having the value of 1: 


main() 
Be, 
int i; 
for (i=1;i<24;++) 
printf(“%d/n” fib(i)); 


} 
int fib(v) 
int v; 


if (V<=2) 
return 1; 
else 
return fib(v—1) + fib(v—2); 
} 


(The else is not really needed) 

This is a very simple example, but shows 
up the definition of types of both variables 
and functions, as well as the strange (at 
first) C for loop. Here the initial value of the 
loop index (i=1), the loop end condition 
(i<24 —so the loop ends when this is false) 
and the loop increment (++i) are included 
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in the enclosing brackets. In fact a for loop 
is just a special case of the while loop, as all 
the above could be coded as: 

i=1; 

while (i<24) 


printf(“%d/n”, fib(i)); 
++i 
} 


“Hisoft’s C is one of the 
most important Spectrum 
products launched”. 


Both are perfectly legal. Therefore the 
initialisation, end condition and loop incre- 
ment can all be entirely arbitrary, with 
perhaps a different variable being changed 
or the end of loop being decided on some- 
thing entirely different. 

Notice too the ++i; This is simply C’s 
syntax for incrementing a variable. By 
postfixing the variable, as in I++, a slightly 


‘different effect is found, in which the value 


of the variable is incremented after it is 
used. 

Now onto something a little more ambi- 
tious. This program will open a file on 
Microdrive or cassette and count all the 
words in it. Not exactly earth-shattering, 
but it does include a few of the more 
interesting aspects of C. One of these is 
the dreaded goto statement, included here 
simply to annoy the dogmatic millions. It 
isn’t in the least necessary, of course, as it 
could be replaced with a do... while loop 
very easily! 


#define EOF —1 /* End of file marker */ 
main() 


int c,i,count,inword; 
char s[20]; 
static int *fp; 
again: 
printf(“/nFilename: ”); 
i=0; 
while ((c=getchar())!=‘/n’) 
} 


s[i]=c; 

+41; 

if i(==19) 
break; 


} 
s[i]=‘/0’; 
fp=fopen(s,“r”); 
if (fp==0) 

{ 


printf(“/nFile not 
found!/n”); 
goto again; /* Arrgghh’ */ 


FEATURE 


count=inword=0; 
while (c=getc(fp))!=EOF) 


if (i=isspace(c)) 
inword=0; 
else if (inword==0) 
{ 
inword=1; 
++count; 


} : 


} 

fclose(fp); 

printf(“/nWords: %d/n”, 
} count); 


This program makes no claims to be 
elegant and could be re-coded as more 
than one function invocation. The first thing 
it does is declare all the variables it is going 
to use; four as integers, one as a 20 ele- 
ment character array and one as a static 
integer containing a pointer. Declaring the 
variable as static simply means it is allo- 
cated object code space so it always pre- 
sent, unlike an automatic (local) variable. 

The next thing is the label declaration 
again:. This is simply for use by the later 
goto statement. We then print out a prompt 
and initiate a while loop which reads a 
name of up to 19 characters from the 
keyboard. The comparison operators != 
and == simply mean ‘not equal to’ and 
“equal to’ respectively. The line with ++i; 
nn is C shorthand for ‘increment i by 1’. It 
has two forms, prefix as above and postfix 
as in i++. The effects differ and each has 
its uses. 

The break instruction causes the pro- 
gram to terminate the closest surrounding 
loop prematurely and in this case is used if 
an attempt to type more than 19 characters 
is made. We then convert the character 
array into a C string by adding a zero byte 
at the end (‘/0’) and then we pass the array 
to the fopen function. This, naturally 
enough, opens a file, the second argument 
deciding on the access type. Here it is 
read. lf the file is not found (this will only 
happen with Microdrives) then the goto is 
used to repeat the process. 

Otherwise we initialise count and inword 
to zero in the same statement (as assign- 
ment returns its value in C) and then enter 
a loop which reads each character from the 
file. If a character is a space, a newline or a 
tab then it will return TRUE from ispace (an 
in-built function) and so it musn’t be 
counted. Otherwise we read in characters 
until the end of a word, incrementing count 
as we go. 

Finally, the number of words (a fairly 
arbitrary definition is used) is printed out 
and the program finishes. With Microdrives 
the program works with all file types, 
whether they are CODE, DATA or Basic 
programs. 

C certainly has its advantages, being 
concise and easy-to-write, and Hisoft’s 
implementation for the Spectrum is an 
extremely good purchase for £25. In later 
versions it might even be used for compil- 
ing from drive to drive. It is certainly one of 
the most important Spectrum products 
launched so far. 
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BBC Micro Computer System 
BBC Computer & Econet Referral 
Centre 

BBC Computers: 


Model B: £320 (a) B+-DFS; £409(a) 

Model B+NFS: £389(a) B+NFS+DFS £450(a) 

ACORN 2nd Processors: 6502: £175(a) 280: £352(a) 
TORCH UNICORN: Z80 Card: £299(a) Z80 Disc Pack: £699(a) 
UNICOMM Communications Package: £160(b) 

20 Mbyte Hard Disc+400K Floppy: £1995(a) 


We stock the full range of ACORN hardware and firmware and a 
very wide range of other peripheral’s and firmware for the BBC. 
ae ents specifications and pricing please send for our 
eaflet 


PRINTERS 


EPSON: RX80FT £225 (a); FX80 £318 (a): 
FX 100 £460 (a): 

KAGA TAXAN:KP 810£249(a); 

BROTHER: HR15 £350 (a); EP44 £199 (a): 

JUKI 6100 £359 (a) 


ACCESSORIES 
EPSON Serial Interface: 8143 £35 A 148 with 2K buffer £50 ( (0). 

EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust Cover £4.50 (d). 
EPSON Ribbons: MX/RX/FX80 £6.50; MX/RX/FX100 £12.50 (d). 

JUKI: Serial Interface £60 (a); Tractor Attach. £99 (a); Sheet Feeder £199 (a); Ribbon £2.50 (a). 
BROTHER HR'15: Sheet Feed £199; Ribbons — Carbonor Nylon £3; Mukistrike £5.50 (d); 2000 
Sheets Fanfold with extra fine perf. 9.5” — £13.50; 15” £17.50 (b). 

BBC Parallel Lead £8; Serial Lead £7 (d). 


MODEMS 

Our range of modems include: TELEMOD-2, a BT 
approved V23 1200/75 and 1200/1200 modem, ideal 
for PRESTEL use. £65(b). BBC cable £3-50. BUZZ- 
BOX, a very compact BT approved V21 300/300 
Baud, battery operated modem ideal for inter-com- 

ter: communication, bulletin boards etc. £65 ot 

BC lead £3.50. External PSU £8. MINOR MI 
CLES WS-2000- the ultimate multi-standard modem, 
covering all common BELL and CCITT standards up 
to 1200 baud. The optional ‘auto-answer’ and ‘auto- - 
dial’ boards Noe this modem the greatest potential 
of all- £129. Please phone for details of accessories 
and our comprehensive range of communication 
software. 


SOFTY Il 
This low cost intelligent 
eprom programmer can 
program 2716, 2516, 
2532, 2732, and with an 
adaptor, 2564 and 2764. 
Displays 512 byte page on 
TV —hasa serial and par- 
allel 1/0 routines. Can be 
used as an emulator, cas- 
sette interface. 
Softy I £195.00(b) 
Adaptor for 2764/ 
2564 £25.00 


ATTENTION 
All prices in this double page advertisment are 
subject to change without notice 


pisc DRIVES 

These drives, fitted with high quality Japanese mechanisms are supplied in attractive steel 

cases painted in BBC colour. The drives are fully Suggart A400 compatible. All dual drives 

are supplied with integral power supply whilst singles are supplied with or without power 

yma All drives come complete with data & power cables, manual and BBC formatting 
isc. 


1X100K (250KDD unformatted) | 40TSS TS55A TEAC £100(a) 
1X200K (.5MbDD unformatted) | 80TSS TS55E TEAC 40/80 £145(a) 
1X400K (;1MbDD unformatted) | 80TDS TS55F TEAC 40/80 £155(a) 
2X100K (.5MbDD unformatted) 40TSS TD55A TEAC £280(a) 
2X200K (|1MbDD unformatted) | 80TSS TD55E TEAC 40/80 £360(a) 
2X400K (|2MbDD unformatted) © 80TDS TD55F TEAC 40/80 £420(a) 
CS100 TEC with psu £135(a) 40/80T Switch Module £30(c) 
CS200 TEC with psu £165(a) 3” Hitachi 100K 40T £115(b) 
CS400 MITS with psu £195(a) TD55M Mitsubishi £400(a) 
SCOTCH 3M DISCS 


This month we are offering these high performance 5.25” discs at a bumper bargain price 
for a limited period. The prices will be valid for orders received before 15th October. These 
industry standard discs have been manufactured with advanced techniques are of such 
high quality that their error free nerformance is guaranteed for life. If ever there is a disc 
failure, the disc is replaced without question. 

Discs in packs of 10: 


40 Track SSDD £12.50(c) 40 Track DSDD £17(c) 
80 Track SSDD £21(c) 80 Track DSDD £22(c) 
DRIVE ACCESSORIES 


FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs ensures continued 
optimum performance of the drives. £14.50(c) 


Single Dis¢ Cable £6(d) Dual Disc Cable £8.50(d) 
10 Disc Library Case £1.95(c) 30 Disc Storage Box £6(c) 
30/40 Disc Lockable Box £14(c) 70/80 Disc Lockable Box £19(b) 


MONITORS 
MICROVITEC 14” RGB 


1431 Std Res £195 (a); 1431Ap std Res PAL/Audio £215 (a); 
1451 Med Res £295 (a); 1441 Hi Res £399 (a); 

2031 20” Std Res £360 (a); Plinth for 14” Monitors £8.50. 
Microvitec Monitors with TTL/Linear Inputs also available. 


KAGA VISION Ill 

Hi Res 12” RGB £358 (a); 

Green Screens: KAGA 12G £106 (a); SANYO DM811 112CX £99 (a); 
Swivel Stand for Kaga Green £22.50 (b); 

BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d) 


UV ERASERS 
UV1T Eraser with built-in timer and mains 
indicator. 

Built-in safety interlock to avoid accidental 
exposure to the harmful UV rays. 

It can handle up to 5 eproms at a time with an 
average erasing time of about 20 mins. £59+ 


PRINTER BUFFER 


This printer sharer/buffer provides a simple w 
upgrade a multiple computer system by bee 

greater utilisation of available iomources. The 

offers a storage of 64K. Data from three Bind. 
can be loaded into the buffer which will continue 
accepting data until itis full. The buffer will automati- 
Cally switch from one computer to next as soon as 
that computer has dumped all its data. The computer 
then is available for other uses. LED bargraph indi- 
cates ag} usage. Simple push button control 
provides. REPEAT, PAUSE and RESET functions. 
Integral power supply. £245 (a). 


£2 p&p. 
UV1 as above but without the timer. £47 + £2 


p. 

For Industrial Users, we offer UV140 & UV141 
erasers with handling capacity of 14 eproms. 
UV141 has a built in timer. Bother offer full 
built in safety features UV140 £61, UV141 
£79, p&p £2.50. 


CONNECTOR SYSTEMS 


ALL PRICES EXCLUDE VAT 1.D. CONNECTORS EDGE AMPHENOL RIBBON 
e < g block T 
Please add carriage 50p unless no ot “Speedbleck Type CONNECTORS CONNECTORS CABLE 
indicated as follows: Plug ‘acle Conn a6 Way plug Canfionies 
(a) £8 (b) £2.50 (c) £1.50 (d) £1.00 »--eway commodore) 0-1 0956 | Parateisolderts.25 weesss | ever ‘op 
-_ ity 36-way socket Centronics 20-way 85p 
ACORN IEEE INTERFACE 2 tgay (vic 20) ie Mesias ia * ee ae seas 109 
A full implementation of the IEEE-488 standard, pro- «4 -way plug ‘older . 40-way 180p 
viding computer control of compatible scientific & eg reel dete Foe 2S ORE EE ROUTE POTS | | Dew 200 
technical equipment, at a lower price than other sys- 2 28. way (Spectrum) - PCB Mtg Skt pway 80p 
tems. Typical applications are in experimental work | D CONNECTORS | ?%35¥2 ; = RA Rus nbcte kore See 
in academic and industrial laboratories. The inter- No. of ways 2x 22-way - ¥ . 
face cansupportanetworkofupto14othercompati- Jue ° ‘° * %7 | 2xd3way eee 
ble devices, and would typically link several items of Solder 200 105p ee aie 2X 50-way($100conn) - DIL 
test equipment allowing them to run with the opti- ngled 1 
mum of efficiency. The IEEE Filing System ROMis | soider 105, “160p 200p 335p RS 232 JUMPERS HEADERS 
supplied £262. Angled 165p 215p 290p 4409 | EURO CONNECTORS si Sngisetanee aah Solder | IDC 
Hoods 90p 85p 100p ” Single end Male x 
IDC 25-way plug 385p. Socket 450p. ae a2 otk ene ae i: tice oe Cerse sans 14pin 40p 100p 
x way in ” 4 16 pi 50 
oNDUSTRIAL PROGRAMMER 2 x 32 way Ang Pin 275p 320p | 24" Male Male 33 | ocbin 1000 tome 
TEXTOOL ZIF 3 x 32wayStPin 260p 300p 28 pin 2007p — — 
tree CPU controlled Emulator Programmer is a pow- SOCKETS 24-pin £5.75 | 3 x 32 way Ang Pin 375p 400p 40 pin 200p 
erful tool for both Eprom programming and develop- 28-pin £8.00 40-pine9.75 | IDC SktA+B 275p 
ment work. EP8000 can emulate and program all IDC Skt A+C 350p _ TESTCLIPS” 
eproms up to 8KX8 bytes, can be used as stand DIL SWITCHES For 2 x 32 way I oe specify 14-pin 375p — 16-pin 400p 
alone unit for editing and duplicating EPROMS, as a 4-way 90p 6-way 105p]| spacing (A+B, 40-pin £10.30 
slave programmer or as an eprom emulator £695(a) 8-way 120p 10-wavy 150p 
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74LS261 
74LS266 
74LS273 
74L$279 
74LS280 
74LS283 
74LS290 
74LS292 
74L$293 
74LS295 
74LS297 
74LS298 
74LS299 
74LS321 
74LS322A 
74LS323 
74LS324 
74LS348 
74LS352 
74LS SERIES 74LS353 
74LS356 
74LS00 0. 74LS363 
74LS01 0. 74LS364 
74LS02 0. 74LS365 
74LS03 0. 74LS366 
74LS04° 0: 74LS367 
74LS05 0. 74LS368 
74LS08 0. 74LS373 
\74LS09 74LS374 
74LS10 74LS375 
74LS11 74LS377 
74LS12 74LS378 
74LS13 74LS379 
74LS14 74L$381 
74LS15 74LS390 
74LS20 74LS393 
74LS21 74LS395A 
74LS22 74LS399 
74LS24 74LS445 
74LS26 74LS465 
74LS27 74LS467 
74LS28 74LS490 
74LS30 74LS540 
74LS32 74LS541 740244 
74L$33 74LS608 74C245 
74LS37 74LSB10 19. 74C373 
74LS38 74LS612 19. 74C374 
74LS40 74LS624 3: 74C902 
74LS42 74LS626 2. 740911 
74LS43 74LS628 2. 740912 
74LS47 74LS629 1. 740922 
74LS48 T4LS640 3.00 | 74C923 
74LS51 74LS640-13.00 | 74C925 
74LS54 74LS641 2.00 | 74C926 
74LS55 74LS642 2.50 
74LS73A 74LS642-1 3.00 74ALS SERIES 
74LS74A 74LS643 2.50 
74LS75 74LS643-1 3.00 
74LS76A 74LS644 3.50 
74LS78 74LS645 2.00 
74LSB3A T4LS45-1 4. 
74LS85 74LS668 0. 
74LS86 74LS669 0. 
74LS90 74LS670 1. 
3. 
6. 
5. 


74 SERIES seen pe : LINEAR ICs COMPUTER COMPONENTS 
8287 P.0.A. EPROMs MC14412 
8288D = 11.00 75107 
8755A 24.00 2516+5V 3.50 75108 
TMS9903 25.00 2516-35 5.50 | 75109 
TMS9911 18.00 2532 4.50 75110 
TMS9914 ‘14.00 2532-30 5.50 75112 
Z80P10 2.60 2564 6.50 75113 
Z88AP10 | 3.25 2708 3.00 75114 
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PARLEZ PASCAL 


A few years ago it required a large mainframe computer to 
implement a Pascal compiler. Today versions of the language are 
produced for a number of home computers. G. Davies begins a 
series of articles that explain the fundamentals of the language. 


Pascal is fast becoming a popular 
language with home computer users. It 
was originally developed for the large 
mainframes found in universities some fif- 
teen years ago. Nowadays, the power of 
these old beasts is equalled by many home 
computers, and it is feasible to implement 
Pascal on them. For instance, the ubiquit- 
ous Spectrum has a fine version from 
HiSoft; two versions are available for the 
BBC; the Dragon runs Pascal under OS9. 
More implementations are regularly 
becoming available for other home micros. 

Why is Pascal so popular? The answer is 
simple. Pascal is a very straightforward 
language, easy to learn and easy to use, 
but nevertheless very powerful. Compilers 
and operating systems have been written 
in Pascal — a tribute to its power! 

Basic is easy to learn but not so easy to 
use for writing large programs. Longer 
Basic programs tend to be convoluted 
affairs, lacking clarity and difficult to 
modify. As people wish to exploit more of 
the power of their computers, Pascal is a 
natural choice of language. 

Why then, has Pascal only recently 
started to become popular in the home 
market? Again, the answer is simple. Pas- 
cal programs have traditionally been com- 
piled whereas Basic programs are usually 
interpreted. Compilation involves translat- 
ing a source language program (eg written 
in Pascal) into a computationally identical 
machine language program. As_ the 
machine language version will be larger, 
and both versions must be held in the com- 
puter at the same time — together with the 
compiler — a computer with capacious 
memory is required. Conversely, interpre- 
tation does not involve producing machine 
code and so uses less space. 

Compilers are also a lot bigger than 
interpreters. For this reason, smaller home 
computers tend to use _ interpreted 
languages. Now that home computers 
have larger memories, implementing com- 
piled languages has become feasible. 

Let’s now take a look at the basic struc- 
ture of a Pascal program and some simple 
operations. . 


e 
Outline program 
All Pascal programs have the same basic 
structure, as illustrated in Table 1. They 
consist of a number of statements sepa- 
rated by semi-colons and terminated by a 


NOVEMBER 1984 


full-stop. Statements can be spread over 
many lines, or within a single line: it is the 
semi-colon which indicates the end of one 
statement and the start of another, not the 
end of a line. Notice also that there are no 
line numbers in a Pascal program. 

The first statement of any Pascal pro- 
gram must be the PROGRAM statement. 
The word PROGRAN is a reserved word in 
Pascal; it cannot be used for any other pur- 
pose except as the first word in a program. 
As we shall see, Pascal has a number of 
reserved words. Throughout these articles 
reserved words will appear in upper case, 
though some implementations allow the 
use of lower case letters. 

Immediately after the word PROGRAM 
must appear its name: in this case it is 
‘Outline’. This name is an example of an 
identifier: a user definable object. Pascal 
defines a rule for legal identifiers; they must 
start with a letter, followed by any number 
of letters or digits. Thus ‘Outline’ is a valid 
identifier, so is ‘A’, but ‘6one’ is not (some 
implementations do not allow a mixture of 
upper and lower case in identifiers, or limit 
the length of valid identifiers). 

After naming the program, we must say 
what it will communicate with; this will usu- 
ally be the INPUT from the keyboard, and 
the OUTPUT to the screen. The list of 
‘communication channels’, like all lists in 
Pascal, is enclosed in brackets. The PRO- 
GRAM statement is terminated with a 
semi-colon. 


The declaration section 


The PROGRAM statement has introduced 
our program. Now we must introduce vari- 
ables. As in other languages, these hold 
intermediate results, answers, useful data 
and the like. 

In Pascal, all variables must be intro- 
duced — or declared — before they aré 
used. Basic does not allow the explicit 
declaration of variables, whereas Pascal 
requires it. 

In Basic, variables are automatically 
declared as they are encountered, whether 
they are correct or not. So in a Basic pro- 
gram, if you mistype a variable name — say 
type ‘Fred’ as ‘Frod’ — no error ensues. In 
fact, ‘Fred’ would be assumed to have the 
value zero, which could cause a very unde- 
tectable bug. Pascal will not allow such 
elementary mistakes to go unnoticed. The 
compiler would tell you that ‘Frod’ has not 


been declared if it had been spelt incor- 
rectly. 

Not only must the variables be declared 
before they are used, you must also say 
what sort of value the variable will hold, 
that is, the type of the variable. There are 
four basic types in Pascal, but for the 
moment we will only consider the numeric 
types, INTEGER and REAL. Any variable 
must be of one type only, usually one of the 
basic types. (As we shall see, Pascal also 
allows more complex user defined struc- 
tured types. Indeed, it is this facility that 
gives Pascal much of its power). 

So what is a type? If we declare a vari- 
able to be of type INTEGER we are saying 
that it can only ever hold an integer value (a 
whole number, not a fraction). Thus, if we 
manipulate an INTEGER variable, the com- 
piler knows it can use the fast integer arith- 
metic instructions of the computer. 

Thus integer arithmetic is quick and 
easy: To store floating point numbers or 
large numbers, we must use a variable 
declared to be REAL. These can hold any 
number, even integers, but take longer to 
use because small computers do not have 
instruction for dealing with floating point 
numbers. 

The variable declaration section is intro- 
duced by the reserved word VAR. We can 
then list the variable names — which must 


be valid identifiers — followed by their 


types. For instance: 


VAR 
Value, Sum, Count : INTEGER ; 
Average : Real ; 


declares four variables. ‘Value’, ‘Sum’ and 
‘Count’ are INTEGERs and ‘Average’ is a 
REAL. (Notice how we can use sensible 
names for our variables as there is no 
restriction on identifier length, this can 
make programs easy to read.) Each vari- 
able declaration is a statement so must 
end in a semi-colon. The word VAR merely 
introduces the variable declaration section 
~ it is not a statement so needs no semi- 
colon. 


The program body 
Now we reach the main program — the bit 
that uses the declared variables and the 
INPUT and OUTPUT channels to do some 
(hopefully) useful work. The program state- 
ments in the main body are bracketed by 
the reserved words BEGIN and END. 
Clearly, the BEGIN says to the compiler: 


ELECTRONICS & COMPUTING MONTHLY - 27 


FEATURE 


here is the main body of the program. Simi- 
larly the END says: thats all folks! To make 
it absolutely clear, the final END is followed 
by a full stop rather than the ubiquitous 
semi-colon. 

What goes between the BEGIN and END 
bracket is the program itself. This will con- 
sist of zero or more statements implement- 
ing an algorithm. The correct choice of 
these statements to implement the correct 
choice of algorithm is the essence of pro- 
gramming. Let us now consider the 
simplest and most common statement: the 


assignment. 
An assignment is indicated by the 
special symbol ‘:=’, and it always involves 


an expression in the right of the symbol, 
and a variable to the left. The value of the 
expression is worked out and the variable 
is given — or assigned — this value. So an 
assignment statement is equivalent to a 
LET in a BASIC program. There is, how- 
ever, one major difference; a consequence 
of the assignment of Pascal variables. An 
expression is considered to have a type — 
dependant on the types of its constituent 
parts — and the assigned variable must be 
of the same type. For instance, take the 
assignment 


Fred:=Bill * Joe; 


If ‘Bill’ and ‘Joe’ are both REALs, then this 
is a valid statement only if ‘Fred’ is also 
declared as REAL. However, if the expres- 
sion contains both INTEGERs and REALs, 
it is considered to be REAL. So the 
assigned variable must again be REAL. It is 
only if ‘Bill’ and ‘Joe’ are both INTEGERs 
that ‘Fred’ can also be an INTEGER. 

Type conversion can also occur: if the 
expression is an INTEGER, the assigned 
variable can be a REAL. In this case, the 
expression is worked out as an integer, 
and then converted to floating point format 
| before the assignment. 

As you might expect, the four standard 
arithmetic operations are available: addi- 
tion, subtraction, multiplication and divi- 
sion. The use of types causes an interest- 
ing problem in the case of division. This is 
because dividing two integers will usually 
produce a real result. Therefore the 
expression 


Bill/Joe 


is considered to be REAL even if both the 
variables are INTEGERs. Should you actu- 
ally require an INTEGER division, you must 
use the DIV operator. It is only valid 
between INTEGERS, so 


Bill DIV Joe 


gives an INTEGER result so long as ‘Bill’ 
and ‘Joe’ are declared as INTEGERs, 
otherwise a compilation error is produced. 
What the DIV operator actually works out is 
how many times ‘Joe’ can be subtracted 
from ‘Bill’ before the answer goes nega- 
tive. So given the statements. 

Bill: =6; 

Joe:=2; 

Result:=Bill DIV Joe; 


we get a ‘Result’ of 3. Had ‘Joe’ been 4, the 


| ‘Result’ would have been 1 (as 4 can only 


be subtracted from 6 once before the 
answer goes negative). 

The above example shows the use of a 
special class of expression: the literal. This 
is just jargon from assembler language 
programmers for a simple value such as 3. 
As you would expect literals or even single 
variables may be used wherever an 
expression is called for. 

In general, it is base practice to use liter- 
als throughout your program. If the value of 
the literals need to be altered, you must go 
through your program locating each 
instance of them. This can be time-con- 
suming and error prone. Pascal provides a 
special class of object to help get around 
this problem: the constant. A variable can 
be declared and a value assigned to it; as it 
is declared as a constant, the compiler will 
make sure you never try to alter its value in 
a program. Constant declarations must 
come before the variable declarations. 
They are introduced by the reserved word 
CONST. For instance: 


CONST 
Value = 100; 


declares a constant called ‘Value’ which is 
the integer value of 100. This can now be 
used as if it were a variable, but as it cannot 
be altered should only appear on the right 
hand side of assignment statements. The 
compiler works out the type of the con- 
stant — in this case an INTEGER — from its 
actual value. The advantages of constants 
will become apparent as you write your 
own Pascal programs, or modify those 
written by other people. 

Pascal compilers come with one pre- 
declared constant: MAXINT. This is the 
value of the largest number that can be 
stored in an INTEGER variable, and is nor- 
mally related to the word-length of the pro- 
cessor. If at any time an INTEGER variable 
is used to store a value greater than MAX- 
INT (or less than —-MASINT) an error occurs 
and the program will stop with a suitable 
error message. 

Now let us turn our attention to some of 
the other statements a program can con- 
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tain. So far we have only looked at the most 
common statement: the assignment. 
There are two other classes of statement: 
input/output statements to transfer inform- 
ation into and out of the program via the 
communication channels; and control 
statements that allow the programmer to 
alter the order in which statements are exe- 
cuted. 

There are two basic input/output state- 
ments in Pascal: WRITE and READ, which 
are similar to PRINT and INPUT in Basic. 
(There are some more complex and power- 
ful statements available, but these are 
rarely implemented on home computers so 
will not be discussed any further.) 

The WRITE statement writes data to the 
OUTPUT channel declared in the program 
statement, whereas the READ statement 
accepts data from the INPUT channel. We 
can write variables and text and mix the 
two in the same WRITE statement. For 
example 


Fred:=25; 
WRITE (‘Fred =’, Fred); 


will produce the output q 


Fred=25 


Pascal has default formats for writing vari- 
ables which are usually sufficient. We shall 
see later how to override these defaults. A 
further important point is that Pascal uses 
a write buffer. When a WRITE statement is 
executed, the characters to be output are 
transferred to this buffer and left there. A 
further statement — WRITTEN — causes the 
contents of the buffer to be sent to the 
OUTPUT channel, together with a carriage 
return. The buffer is then cleared (but none, 
unfortunately not all Pascal implementa- 
tions work in write this way!). This means 
that you can use a number of WRITE state- 
ments to build up a pretty output line, and 
then get it printed out with a single 
WRITELN. 

In fact, this is such a common require- 
ment that a short-hand version is available. 
Here you can specify the data to be output 
in the WRITELN statement rather than ina 
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ERITELN De Po 
ve the same effect. Note also that the 
to be output — which must be between 
iote makers — cannot contain a carriage 
eturn itself. Carriage returns can only be 
roduced with a WRITELN statement. 
_ The behaviour of the READ statement is 
ery similar, except that data values are 
input to variables rather then peo from 
them.So 


READ (A,B,C); 


auses the variables ‘A’, ‘B’, and C to 
_have values assigned to them as read from 
the input channel (not from a DATA state- 
ment within the program). The declared 
_ types of the variables to be read determine 
how the READ is performed. If ‘A’ is 
declared as REAL, then the characters 
‘read in will be interpreted (if possible) as 
floating point numbers. So if the value 10 is 
_ tead in even though it is an integer, the 
REAL value 10.0 will be assigned to ‘A’. 
As you might expect, these is also a read 
buffer and a READLN statement. The buf- 
fer contains a full line of input, and READ 
tatements extract data from this. When a 
IEADLN is executed, the rest of the buffer 
is thrown away — whether it has been com- 
pletely read or not — and a new line of input 


put into it. (Again, though, some 


_ implementations may be slightly different.) 
Thus a 

_ READ (A, B); 

oe READLN; 

reads the first two values from the buffer 
and then gets a new line. This can also be 
shortened to 


-READLN (A, B); 


which has exactly the same effect. 
here is no direct equivalent to Basic’s 
INPUT statement, you cannot output a 
prompt message and read in data with the 
ime statement. However, judicious use 
of WRITEs and READs can easily give the 
same results whilst being of more general 
urpose use, 
Now let us consider some of the control 
statements available. (We will look at more 
of them in the next part of this series.) The 
implest is the FOR statement. As in Basic, 
this allows the execution of a section of 
program for a controlled number of times. 
1 Pascal, the controlled statement — the 
one we execute a number of times — can 
nly bea single statement. This is not actu- 
ly a restriction at all. For example: 


FORI:=1 TO10DO 
fount: =Count+1; 
1 can see that the FOR statement is 
from an assignment statement and 
ontrolled statement. Notice that 
ause there is only ever one controlled 


tatement a NEXT to indicate the end of the 


op is unnecessary. What happens is that 
control variable — in the example, ‘I’ —is 
signed an intial value, in this case 1. The 
variable’s value is then compared 
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within the controlled statement — 
a constant in that statement. It must also 
_be a previously declared INTEGER vari- 
able, and can only be incremented by one 
(next month we shall see that this is not | 


= ibe upper limit of the ieisp = —here itis 10. 
If the variable is greater than the upper 


limit, we move on to the next statement in 
the program. Otherwise the controlled 
statement is executed, the controlled vari- 
able is incremented by one and compared 
to the upper limit again. Thus the loop 
repeats until it is terminated by the control 
variable becoming greater than the upper 
limit. 

Pascal is very strict about the control 
variable. Its value must not be altered 
it must be 


strictly true). If you wish to count down 
rather than up, the reserved word TO must 
be replaced by DOWNTO. The controlled 
variable will then be decremented by one 
rather than incremented. 

As the FOR loop is built from an assign- 
ment statement, the upper and lower limits 
can be expressions rather than simple 
values. The controlled statement can be 
any valid program statement, even another 
FOR loop, thus allowing nested loops. In 
particular, the controlled statement can be 
a compound statement. This latter struc- 
ture overcomes the limitation of only allow- 
ing a single controlled statement. It con- 
sists of a BEGIN END bracket around any 
number of statements, but is considered to 
be single! For instance 


BEGIN 
Statement; 
Statement; 
Statement; 

END; 


is a valid compound statement. These 
statements can appear wherever one is 
required. Notice that, as a statement, it is 
terminated with a semi-colon. This distin- 
guishes the END from that at the end of 
your program! 

The FOR loop allows the repetition of a 
statement for a fixed number of times, but 
is fairly restrictive on the control variable. 
The WHILE loop gives greater flexibility; its 
basic form is: 


WHILE expression‘ relational operator 
expression 2 DO statement; 


The two expressions and the relational 
operator form a conditional statement: one 
that can only have two values, TRUE or 
FALSE. Each expression can be any of 
those allowed in assignments. The rela- 
tional operator is merely a type of compari- 
son. Table 2 gives the full range of rela- 
tional operators allowed in Pascal, 
together with their representations. What 
happens is that the two expressions are 
compared according to the type of com- 
parison specified by the 
operator. If the result of this comparison is 
true, then the controlled statement is exe- 
cuted and the comparisons made again 
forming a loop. If the comparison is false, 
the loop terminates. An example will mens 
this clear: : 


relational 


“WHILE A > B DO. 
BEGIN Q 

A:=A—B; : 
Count:=Count + 1; 
End; : 
Here our two expressions for compari- 
son are simple variables. The relational 
operator is ‘greater than’, so if the value in. 
‘A’ is larger than that in ‘B' the controlled | 


statement is executed and the loop 


restarted. Notice that the controlled state-. 
ment is a compound one, and that we alter — 
the value of one of the controlling variables 
in the loop. (If we couldn't do this the loop - 
would never terminate!) Assuming the | 
value of ‘Count’ is zero at entry, and the - 
other variables are delcared as INTEGERs, 
this loop implements ‘Count:=A DIV B’ 
when ‘A’ and ‘B’ are positive. | 
You should also be able to see that the 
FOR loop can be simulated with a WHILE, 
this enables restrictions inherent in the 
FOR loop to be overcome. || 
The last statement we shall consider this 
month is the REPEAT UNTIL loop. Often in. 
programs we want to guarantee to execute | 
a loop at least once, perhaps to read in a 
list of numbers terminated with a zero. 
While such a loop can be implemented 
with a WHILE, the REPEAT loop is a lot 
easier to use. In a WHILE loop, we test a 
condition, and execute the controlled 
statement for as long as the condition is 
true. The REPEAT loop is very similar, but 
the controlled statement is executed first, 
and then the condition tested. If the condi- 
tion is false the loop is repeated. An 
example 


REPEAT 
READ (Value); 
Sum:=Sum + Value; 
UNTIL VALUE = 0; 


will read the list of numbers and add them 
together until a zero is encountered. Notice 
that the reserved words REPEAT and 
UNTIL act as brackets, so a compound 
statement is not required. 

This. discussion of typed variables 
serves merely as an introduction to Pascal 
programming andis certainly not extensive 
enough to full appreciate the powers of the 
language. In future articles we will look at 


| some more statements, the other two 


basic types and some user defined types. 


TABLE 1. Outline program. 


PROGRAM Outline (INPUT, OUTPUT), - 
Declarations; 
BEGIN 
Main program; 
ND. 


TABLE 2. Relational operators. 


Meaning 

- Equal 

_ Notequal 
Greater than 
Greater than or equal 
Lessthan | — 
Lessthanorequal 
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We have the answer whether you need: 
® 0.1” or 0.156” edge connectors For further information on these products 


@ Two part Euro connectors and local availability, plus a copy of the 

@ Miniature ‘D’ connectors ‘Hobby Herald’, containing the full product 

@ Ribbon cable connectors (including range, telephone Chandlers Ford (04215) 
headers and sockets) 62829 or write to: 

Plus many more E és 


: BICC-VERO ELECTRONICS LIMITED 
The NEW Delta connector to IEEE 488 _ Retail Dept., 
specification is now available for either rib- : 

bon or round cable connection in both 24. ~™ loan Eeein 
and 36 ways. Metal covers are also availa- Chandlers Ford, 
ble. Hampshire SO5 3ZR. 


What the competition 
hasn't been waiting for. 


so x 16k Eprom type 27128 
M 


ulti-tasking operating system 
_— for Real-Time use. 


Latest version of Forth for the BBC 


vntacise a | SD BBS | 
S,siley Vvatwe 


Unique Stack Display Utility ——____ SOFTWARE Micro 
MULTI-FORTH 83 


Here’s the Forth Eprom for the BBC Micro that makes allothers extensive Manual (170 pages plus) and at £45+ VAT it is superb value. 


out of date. Order it using the coupon adding £3.45 p&p (£6 for Europe, £12 
It's Multi-Forth 83 from David Husband who has built his outside) or if you want more information tick that box instead. Either 

reputation for Quality Forth products with his ZX81-Forth ROM, way, it will put you one step ahead of the competition. 

Spectrum Forth-|/O Cartridge and now New Multi-Forth 83 for the BBC —— | 

Micro. This is not rehashed Forth 79 Code, but a completely new Please send me Multi-Forth 83 for BBC Micro. £45+VAT. De-luxe System inc. Disc £80+ VAT 

version of the Forth 83 Standard. It’s unique in that it Multi-tasks, and Cheques to Skywave Software Readers’ A/C (or enter Visa No.) t's em 


therefore the user can have anumber of Forth programs executing | | | | POSS ae usin si RATT 


simultaneously and transparently of each other. silicates 
Multi-Forth 83 sits in the sideways ROM area of the BBC along Name 12x81-Fonh ROM 
with any other ROMs in use. It is compatible with the MOS, and 


F . ; Address. Spectrum Forth-l/O Cartridge 
specially vectored to enable a system to be reconfigured. It contains a . 
Standard 6502 Assembler, a Standard Screen Editor, and a Unique a ——z* _ 
Stack Display Utility. 5; Post code Skywave 

With this Forth, David Husband has provided the BBC Micro with SUBJECT TO AVAILABILITY. FOR. 0.S ONWARDS. 
capabilities never before realised. And being 16K rather than 8K is Sah Bnet creed Toes SOFTWARE 
twice the size of other versions. Multi-Forth 83 is supplied with an = EES GEN EOE TEEN Bem seco 


MULTI-FORTH 83 FOR THE BBC MICRO 
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Amstrad CPC464 1/0 port 


Robert Penfold describes an 1/0 port for the computer that is set to 
become the Spectrum’s natural successor. 


Although the Amstrad CPC464 computer 
has a good range of ports, it lacks any form 
of user port. The printer port can be used 
as an 8-bit output plus 1 bit input, but this 
is rather restrictive, and means that the 
printer must be disconnected while the 
port is used for other purposes. 

This simple add-on for the CPC464 
overcomes the problem by using the so- 
called “floppy disc” port to provide two 8- 
bit input/output ports, and each port also 
has two useful handshake lines. The ports 
are provided by a Z80A PIO -— the parallel 
interface adaptor in the Z80A series of 
peripheral chips. This has four operating 
modes, including one which enables each 
of the eight bits to be individually pro- 
grammed as an input or an output. There 
are also input, output, and bi-directional 


Figure 1. Full circuit diagram of the I/O port. 
NOVEMBER 1984 


modes. All inputs and outputs are TTL 
compatible. 


J e 

The circuit 

Very few components are used in the unit, 
as will be immediately apparent if you refer 
to the circuit diagram of Figure 1. The 
“floppy disc” port is in reality a general pur- 
pose port which provides full Z80A 
address, control, and data buses, together 
with some other useful lines including a +5 
volt supply output. 

The system of input/output. mapping 
used is not the standard Z80 arrangement, 
where only the eight least significant 
address lines are decoded. Instead, input/ 
output devices are activated by taking one 
or two of the eight most significant address 


lines low, and it is merely necessary to 
decode these together with the IORQ line 
(which goes low when any input or output 
circuit is accessed). The lower eight bits of 
the address bus are free for use if an input/ 
output circuit has several registers and 
requires a number of addresses. 

For external add-ons address line A10 is 
the important one, as it is this line going low 
that is used to activate external circuits. On 
the face of it, in this case A10 could simply 
be connected to the negative chip select 
input of IC2: the Z80A PIO. There is no 
need to decode it with the IORQ line as IC2 
has an input terminal for this line. It also has 
an RD (read) input, but no WR (write) input 
because the write signal (in 6502 fashion) is 
generated internally by the lack of an active 
read signal. 

In practice there is a slight problem if A10 
is connected directly to the chip enable 
input: spurious operations of the device 
are produced at switch-on (there is no 
reset input on the Z80A PIO incidentally). 
These spurious operations are only 
important in that they result in the device 
starting off in an unknown state, which 
makes programming uncertain and dif- 
ficult. Also, the eight data lines of each port 
should normally be set as input initially, in 
case one or both of the ports are con- 
nected to outputs of a peripheral circuit of 
some kind. The spurious operations could 
alter this. 

The simple solution to the problem is to 
couple A10 to the negative chip select 
input by way of OR gate IC1. The other 
input of IC1 is fed from the simple C — R 
timing circuit which is comprised of R2 and 
C1. The action of this circuit is to prevent 
any chip select signals from being passed 
through to IC2 until a second or so after 
switch-on, thus avoiding the unwanted 
spurious operations. 

IC2 has inputs for the (4MHz) clock and 
M1 (machine cycle 1) lines. Note that as a 
4M#z clock is used it is essential for IC2 to 
be aZ80A PIO, and not the slower Z80 PIO. 

There are four internal registers, a con- 
trol register and a data register for each 
port. Pin 5 is used to select either a control 
or a data register, and pin 6 is the port A/ 
port B select input. These are fed from 
address lines AO and A1 so that the four 
registers appear in the input/output map at 
the following addresses: 


&F800 Port Adata 
&F801 Port Acontrol 
&F802 Port B data 
&F803 Port B control 
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Each register actually appears at numer- 
ous addresses, but in practice the ones 
listed above are convenient to use, and 
safe in that they will not cause unwanted 
operations of internal hardware of the 
computer. It is important to use addresses 
that will not take any of the other eight most 
significant address lines low since this 
could result in unwanted operations of the 
internal hardware. As the Z80A micro- 
processor used in the CPC464 utilises 
input/output mapping rather than memory 
mapped I/O, from-BASIC data is sent to or 
read from the chip using the OUT instruc- 
tion and the INP function, not POKE and 
PEEK. 

The interrupt capability of the Z80A PIO 
is not likely to be required, and is therefore 
left unimplemented in this circuit. The two 
interrupt outputs are just ignored, and the 
interrupt enable input is simply tied to the 5 
volt supply rail via R1. 

Each port has eight data lines (PAO to 
PA7 for Port A and PBO to PB7 for Port B), 
plus Strobe and Ready handshake lines. 
The Strobe line is an input, and not as one 
might expect, an output which provides a 
negative strobe pulse each time data is 
written to the port. It is mainly used for 
latching data into the port when it is used in 
the input mode. The Ready line is a hand- 
shake output, and it is used to indicate that 
fresh data has been written to the port, or 
that the last byte of data has been read 
from the port (depending on whether the 
output or input mode is used). The hand- 
shake lines are described in more detail 
later. 


Construction 


The unit is built on a double-sided printed 
circuit board, as detailed in Figure 2. Start 
by fitting through-pins or Veropins at 
points where through-board connections 
are required. If Veropins are used, trim off 
the pins almost flush with the board prior to 
soldering them in place. Then add the 
other components, but use a 40-pin DILIC 
socket for IC2 as this is a MOS device. Do 
not fit it into the socket until the project is in 
other respects finished, and leave it in the 
anti-static packaging until then. It will 
almost certainly be necessary to bend the 
pins of IC2 inwards slightly before it will fit 
into the socket. As this is a fairly expensive 
device be very careful not to buckle the 
pins by forcing it into place. 

Connection to the floppy disc port of the 
computer is via a 2 by 25-way 0.1 inch 
pitch female edge connector. This is sol- 
dered to the two rows of pads on the 
board, and if the connector is a type with 
very long terminals it is advisable to trim 
them to about 10mm in length. Use plenty 
of solder so that the board and the connec- 
tor are firmly fixed together. 

Each port is taken to a 20-way IDC plug 
mounted on the board. Each of these has 
ten earth connections which provide 
screening between the signal leads if con- 
nections are made to the ports via the 
usual 20-way IDC connector and full 20- 
way ribbon cable. “Right-angle” type plugs 
are used on the prototype board, but the 


“straight” type will also fit onto the board 


without any difficulty. Figure 3 gives 


details of the two ports. 


To use 


The board simply plugs onto the floppy 
disc port at the rear of the computer side 
uppermost. With some types of edge con- 
nector it may not fit very tightly in place, but 
this does not seem to give any reliability 
problems. Fit the board in place before 


turning on the computer, which should 
operate normally after switch-on. Turn off 
at once and recheck the board if the com- 
puter exhibits any form of malfunction. 
Assuming all is well the port is then ready 
for testing. The appropriate control register 
is used to set each port in the desired 
operating mode, and the lower four bits are 
always set to 1 when setting the operating 
mode. The two most significant bits are 
used to select the required mode. The 


et 


a 


Figure 2(a). The foil 
pattern for the double 
sided I/O port PCB. 
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table given below shows the (decimal) 
number that should be written to the con- 
trol register to obtain each of the four 
operating modes. 


15 Output mode 

79 Input mode 
143 Bidirectional mode 
207 Bit mode 


The bidirectional mode is a fairly com- 
plex one which is only available on port A 
(port B must be set to the bit mode), and 
uses all four handshake lines. It is unlikely 
that you will need this mode, and it will not 
be considered here, but the Z80A PIO data 
sheet provides full information on this 
mode including timing diagrams. 

When initially testing the unit it is prob- 
ably best to select the output mode. For 
instance, the commands: 


OUT &F801,15 
OUT &F800,240 


would set port A to the output mode, and 
would write 240 to this port (PAO to PA3 
low, and PA4 to PA7 high). A logic tester or 
a multimeter set to a low DC voltage range 
can be used to confirm that the outputs 
have latched at the correct states. 

If the handshake lines are not required 
they can simply be ignored. If they are 
used, the Ready output goes low on the 
first negative clock edge after data has 
been latched onto the outputs and valid 
data is available. It remains low until a 
negative pulse is received on the Strobe 


a: 


(PORT A) 


Figure 2(b). The component overlay. 
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Figure 3. Pin out details of the project’s two 
ports. 


input (Ready is reset as Strobe returns to 
the high state). 

To check the input mode the following 
simple program can be used: 


10 OUT &F801,79 


20 PRINT INP(&F800) 
30 GOTO 20 


Line 10 sets port A in the input mode while 
‘lines 20 and 30 repeatedly read the port 


ae 


= 
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(PORT B) 


and print the returned values on the 
screen. lf, for example, PAO to PA6 are all 
taken low and PA7 is taken high the 
returned value should be 128. 

Again, the handshake lines can be 
ignored if they are not required. When they 
are used a negative pulse on the Strobe 
input latches data into the port. This can be 
useful in an application such as one where 
a continuously converting analogue to 
digital convertor is driving the port. By get- 
ting the convertor to latch each new con- 
version into the port, reading the port 
always returns the result of the most recent 
conversion without needing to resort to 
any further handshaking. However, the 
Ready output is available if required. This 
goes low when data is latched into the port, 
and it does not go high again until the data 
has been read by the computer. 

In the bit mode each bit of the port can 
be set as an input or a latching output, but 
the handshake lines do not operate in this 
mode. After writing 207 to the control 
register to set the bit mode the next byte to 
this register sets each line of the port in the 
required mode. Setting a bit to a 1 places 
the corresponding line in the input mode, 
while writing 0 to a bit sets the correspond- 
ing line of the port as an output. For 
example, the following two lines would set 
PAO to PA3 as inputs, and PA4 to PA7 as 
outputs. 


OUT &F801,207 
OUT &F801,15 


The CPC464’s Locomotive Basic supports 
a bitwise AND function which can be used 
to mask unwanted bits when reading a 
port. There is also a WAIT instruction which 
can be used to halt a program until the 
specified bit of the given input port goes 
high or low (depending on the version of 
this instruction that is used). The bit mode 
is probably most useful in cases where the 
handshake lines are inadequate. One port 
can then be used as an 8-bit input or output 
while the other is used in the bit mode to 
provide handshake inputs and outputs. 

When operating the ports using machine 
code bear in mind that only input and out- 
put instructions in which the B register pro- 
vides the upper eight bits of the address 
bus are applicable to the CPC464’s 
method of input/output mapping. 
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software that’ 
hard ltobe beat... 


| ‘TASWORDTWO si" Two 


The Word Processor # 
“If you have been looking for a word 
processor, then look no further” 
CRASH June 1984 
“The number of on-screen prompts, 
together with the excellent manual, make it 
ideal — even for an absolute beginner.” 
PERSONAL COMPUTER WORLD 
September 1983 
“Without doubt, the best utility | have 
reviewed for the Spectrum” 
HOME COMPUTING WEEKLY April 1984 


TASWORD TWO ZX 48K Spectrum £13.90 


TASWORD MSX 


The Word Processor 


The Tasman Word Processor for MSX 
microcomputers. 
All the features of the Spectrum version. 


TASWORD MSX MSX Computers £13.90 


| ss TASWORD464,— 464 


The Word Processor 


The Amstrad implementation of Tasword 
Two plus many extra features. 


TASWORD 464 Amstrad CPC 464 £19.95 


TASMERGE 


The Mail Merger 
Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms typed 
on TASWORD TWO can be printed with 
addresses and data taken from 
MASTERFILE. The mail merge facility allows, 
for example, multiple copies of a letter to be 
printed, each containing a different name 
and address taken from your MASTERFILE 
data. To use TASMERGE you must have one 
or more microdrives as well as TASWORD 
TWO and MASTERFILE by Campbell 
Systems. (version 9 or later). 


TASMERGE ZX 48K Spectrum £10.90 


TASPRINT 


The Style Writer 

A must for dot-matrix printer owners! Print 
your program output and listings in a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities of dot- 
matrix printers to form, with a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix printers with 
bit image graphics capabilities and can be 


y If you do not want to cut this magazine just write 


your order and post to: 
! TASMAN SOFTWARE, dept. EC11, Springfield 


House, Hyde Terrace, Leeds LS2 9LN. 
{ | enclose a cheque/P.O. made payable to Tasman 
Software Ltd. OR charge my ACCESS number 


i NAME 
| ADDRESS 
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TASMAN PRINTER INTERFACE 


lg SOFTWARE! 


Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 


used to print TASWORD text files. TASPRINT 
gives your output originality and style! 


TASPRINT ZX 48K Spectrum £9.90 
TASPRINT Amstrad CPC 464 £9.90 


TASWIDE 


The Screen Stretcher 
With this machine code utility you can write 
your own Basic programs that will, with 
normal PRINT statements, print onto the 
screen in the compact lettering used by 
TASWORD TWO. With TASWIDE you can 
double the information shown on the 
screen! 


TASWIDE ZX 48K Spectrum £5.50 


Plug into your Spectrum and drive any 
printer fitted with the Centronics standard 
parallel interface. Supplied complete with 
ribbon cable and driving software. The user 
changeable interface software makes it 
easy to send control codes to your printer 
using the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high resolution 
full width SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally, Seikosha, 
Shinwa, Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible with 
microdrives and ZX Interface 1. 


PRICE £39.90 


TASMAN SOFTWARE 
All prices include VAT and post and packaging. 
Telephone Access Orders: Leeds (0532) 438301 


%% Available from larger branches of Boots 


COMPUTER ITEM PRICE 


Ouside Europe add £1 for each item 
airmail £ TOTAL £ 


Send me the FREE Tasman brochure 


describing your products. _ tick here: 
| would like to know more about your | 
programs for: 


2X Spectrum [~] MSX ] Amstrad CPC 464 oO 


= 
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rint 
aste 


PRINTMASTER is a printer utility ROM, offering powerful screendumps, text dumps, file 
dumps and many others. PRINTMASTER offers the best possible utilities, and plenty of them, 
for just one type of printer per ROM. 

PRINTMASTER (EPSON) supports the MX, RX and FX series of printers. 

PRINTMASTER (STAR) supports the STAR GEMINI 10X and the DP510. 


Versions for other printers will be produced according to the volume of requests for each type. 


£33.35 
incl. 


PRINTMASTER <Epson> 1.02 
DEFINE <chr> 
FDUMP ¢<#sp>> 
FONT <country> 
GDUMP <<or,op>> ¢<%,Y¥>> ¢<gap>> 
GPRINT <str> <xK,Y> C<or,op>> ¢<gap>> 
INITIALISE 
ITALIC ¢<onvof#>> 
LINCH <lines per inch> 
LINESPACE ¢<a>> ¢<7b inches>> 
MARGIN <<left>> (<right7+twidth>> 
PAGELEN ¢<inches’+lines>) (<skip>> 
PCODE <codes”$ASCII> 
PROPORTION <<onvof#>> 
STYLE <str> 
TAB <columns > 
TOUMP ¢<ude width>> 
TEXT ¢<width>>) (¢<shade>> <<height >> 
TPRINT <str> <chr> ¢<K,Y>) (<or,op>> 


All PRINTMASTER commands are preceded by an asterisk and can be usedin the same way as 
Operating System commands, i.e. they may be included within BASIC programs as well as other 
languages etc. In addition, BASIC ‘resident integer variables’ may be passed to the commands 
within programs. 

ULOAD <fsp> 


Just some of PRINTMASTER’s commands are listed below: GNDERITKE ceon ones} 
*GDUMP will allow screen dumps of any mode. Mode 7 (TELETEXT) screens can be copied “3 


including double-height characters. All 16 colours are represented by graduated grey shading. 


The dump may be printed in any direction on the paper (horizontally or vertically) and can be 
e 
Printmaster (Star) 


magnified by any factor in length and height independently. 
*WINDOW gives an interactive means of definining a graphics window, far easier than the 

for the GEMINI 10X 
and the DP 510 


normal VDU command. GDUMP will copy only the area within the graphics window. 
ORDER AS : PRINTMASTER (EPSON) £33.35 incl. 


*TDUMP copies any text currently on the screen. 
OR PRINTMASTER (STAR) £33.35 incl. 


*GPRINT will print a string of characters as large as necessary (e.g. one character per page!) in 


Other commands include: *FONT, *UNDERLINE, *ITALICS, *TAB, *PAGELEN, 
*INITIALISE, *DEFINE, and others. 


any orientation, shade, etc. for headings, posters, etc. 
*FDUMP copies the contents of a file directly to the printer, whilst the machine is being used for 
Processing ROM 
e@ 
£46.00 incl. 


other tasks, running programs etc. 
<C> Computer Concepts 1962 


WORDWISE is ideal as an introduction to word 
processing for the beginner, but is a powerful enough 
tool to be used seriously by professional authors (at 
least two of the most popular BBC Micro magazines 
are prepared entirely with WORDWISE). Being 
entirely ROM based it occupies none of the memory 
which is used to store text. It will operate fully on 
cassette, disc or ECONET (level II). It is not specific 
to any particular printer, nor does it require a special 
printer-driver (an expensive extra on some word 
processors). WORDWISE allows any codes to be 
sent to any printer, at any point within the text, by ? 
using a simple ‘embedded command’. > 


> Save entire text 

>? Load new text 

>? Save marked text 

; Load text to cursor 
> 

> 


Search and Replace 
Print text 
Preview text 


Spool text 
ESC Edit Mode 


Please enter choice_ 


For the beginner, text can be typed straight into 
WORDWISE and saved, loaded, previewed or 
printed immediately. Once experience is gained, 
commands may be added to control the final layout 
on paper. Some of the layout or ‘formatting’ 
commands are described later. At any time whilst 
the text is being entered or edited a word count is 
displayed continuously on the top line. Labelled 
function keys provide the user with simple controls 
to mark any section of text and then delete, move or 
copy it to any other position. Characters can be 
quickly converted between upper and lower case; 
changing case of entire paragraphs is equally simple. 


Moving around the text is simple. Cursor keys alone 
move one position in any direction; CTRL and 

cursor keys together move in larger steps, a word 
left/right, a page up/down; SHIFT and cursor keys 
move as far as possible to the right/left of the line or 
to the start/end of the entire text. These movements 
are so easy to use that many other programs have 
adopted exactly the same method. 


Telephone: (0442) 63933 (4 lines) 


a 


Micro 


Formatting commands include the ability to split the 
document into pages of any length, with or without 
headings or footings. Page numbers may be printed 
automatically within the text, including within 
headings and footings. Commands are provided to 
set (at any point in the text) line length, left margin, 
tabulation positions, line spacing etc. Text can be 
centred on a line, indents and temporary indents can 
be set and cancelled. Output can be made to 
automatically pause at the end of a page, e.g. fora 
single-sheet feed. Right-justification of text can be 
turned on and off at any points in the text. 


User-defined keys may hold any required string as 
normal and used within WORDWISE, including the 
codes required to induce key-operations such as 
cursor movement. 


ARIES compatible WORDWISE 


A new version of WORDWISE is available upon 
request at the standard price which is fully 
compatible with the ARIES B20 RAM board. When 
fitted alongside the compatible WORDWISE, the 
ARIES board allows text to be previewed in 80- 
columns even with the normal RAM full of text. An 
upgrade from the standard version of WORDWISE 
is available. Please ask for details. 


Computer Concepts, Gaddesden Place, Hemel Hempstead, Herts HP2 6EX 


We accept: Barclaycard, Access, Educational Orders, and Official Company orders 


Shey screen Jarme® of the 
VIEW rocessor 
Package for the BBC ateromespiter 


The maxiaum characters allowed per 
boc! is 74, in sode 1a Needless 
on the BBC this means that 
ittle memory is available in 
which to store text. 


Text can be t 
16 cheracter 
viewed in mode 7, 
text. will appear when printed out 


ned hy mor bee ao 


as hard copy 


As you can see, VIEW is capable of 


justifying text 
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“The only word processor most people 
like is the one they are used to’. 

The validity of this oft-quoted state- 
ment is demonstrated by the reluctance 
of users to part with a limited and dated 
system for the bells and whistles of a 
modern word processor. 

The reason for this isn’t too difficult to 
discern: any software package, no mat- 
ter how user friendly, will take time to 
master before its full power is realised. 
Word processors in particular require 
extensive use of keyboard commands. 

That said, it is all the more important 
to make the right choice from the 
numerous packages available for home 
micros. To make the decision easier, 
E&CM has” reviewed the _ best 
wordprocessors available for five lead- 
ing home computers: the BBC micro, 
Spectrum, QL, and Commodore 64. 

The term: ‘wordprocessor’ is applied 
to any software that allows the user to 
manipulate text files within a computer. 
This can range from the very basic 
systems — text editors, which edit and 


AWORD 
TOTHE WISE 


WORDWISE 


<C> Computer Concepts 1982 


Save entire text 
Load new text 
Save marked text 


Please enter choice 


amend text but do little else, to powerful 
systems which include full text handling 
facilities along with spell checkers and 
mailmerge functions. 

Needless to say the more powerful 
the system the more you pay for the 
privilege. It is therefore important to 
assess your requirements to avoid buy- 
ing facilities that will be left unused. For 
example, short sharp letters to the bank 
manager do not require spell checkers 
or mailmergers. But a club secretary 
using his home computer to send out 
membership renewal notices will see 
mailmerge as essential. Equally a pro- 
fessional author © will require a 
spellchecker. 

To assess a representative sample of 
the many wordprocessors available, or 
panel of reviewers were given the task of 
producing a standard letter. The letter 
was designed to bring out all of the most 
important functions of awordprocessor, 
and each package was assessed in 
terms of the ease of use of the com- 
mands. 


Another important part of the re- 
viewers’ brief was to comment on the 
quality of on-screen help facilities and 
documentation available. Even the best 
wordprocessor, if accompanied by a 
poorly written manual, will be difficult 
and frustrating to use. 

Software is by no means the only con- 
sideration: of vital importance is the vol- 
atile memory capacity and keyboard of 
the computer you own or intend to buy. 
As you will see from our review of Tas- 
word 2, it can be a soul destroying 
experience typing out large quantities of 
text on a Spectrum. But again, for those 
letters to the bank manager it is perfectly 
adequate. 

Similarly there are excellent text 
editors available for the BBC micro 
which suffer because the memory can 
only accommodate the entry of a 
lengthy file in 40 column mode. 

At the other extreme it is possible to 
run a full professional wordprocessing 
system under CPM ona BBC micro with 
Z80 second processor. The cost of 
such a configuration would, with printer, 
screen and disc drives, cost in the order 
of £1650. To do the job properly, this is 
the sort of outlay required, and we 
review three popular packages for the 
BBC with second processor for that 


“reason. 


Compromises are available: The 
Commodore 64 with wordcraft fits into 
this catagory; these systems will prove 
adequate for most home wordproces- 
sing requirements. 

Further hardware considerations will 
be whether to use disc drives or cas- 
sette recorder (no problem here for QL 
owners), colour or MONO monitor, and of 
course — if word processing it to be 
more than an academic exercise — 
which printer? On this last point readers 
are referred to the printer review in the 
September 1984 issue of E&CM, but the 
ideal situation would be to see the 
printer demonstrated in action with the 
wordprocessor before buying. 


VIEW 


View is Acorn- 
soft's word pro- 
cessing system for 
the BBC micro- 
computer. In con- 
trast with the likes 
of Wordstar and 
Stylograph, this 
word processor 
was written speci- 
cally for the BBC 
computer and as 
such can be expected to complement 
the hardware configuration of the com- 
puter in a way that the more general 
packages written to run under an 
operating system rather than a particu- 
lar computer cannot hope to do. 

As may be expected, View makes full 
use of the BBC computer’s function 
keys, and many of the word processors 
commands are called into action by use 
of one of the computer’s ten function 
keys. 

View is a ROM based package and as 
such there is no need to wait while the 
system software is loaded from either 


Guide 


A guide to the VIEW Word Processor 
forthe BBC Microcomputer 


disk or tape; to enter View it is only 
necessary to issue the command 


*“WORD 


upon powering up the computer. View 
features two distinct modes of opera- 
tion, the command and text modes. 
When first entered View is in the com- 
mand mode, to switch to text mode the 
command NEW must be issued. At this 
point text may be entered in the usual 
free form without having to pay attention 
to the screen, wrap round ensures that 
the system will automatically move to a 
new line when the current line is full. 
While in text mode a number of what are 
termed immediate commands may be 
issued. These commands have an 
automatic effect on the displayed text 
and most are obtained via the function 
keys as mentioned above. Immediate 
commands include cursor control, from 
single space/line movements to top (or 
bottom) of text commands. Also pro- 
vided are the usual insertion and dele- 
tion facilities both of single Characters 
and of complete lines. The system incor- 
porates a full range of formatting com- 
mands and provides a command for 
producing justified text output. 

Another group of commands are 
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termed stored commands, as _ their 
name suggests these have no 
immediate effect on the display but are 
stored in the text file to be used to con- 
trol the printed output of the file. This 
group of commands includes those that 
set the margins, the page length (default 
66 lines), and a facility for centreing lines 
of text. View provides a comprehensive 
set of commands for the creation of 
headers and footers to appear on each 
page of the print out. 

View offers a basic form of mailmerge 
facility by way of its macro command. 
This allows the user to create a block of 
text which may at a later stage be recal- 
led by use of a simple two letter com- 
mand. A macro allows up to ten sym- 
bols to be incorporated within it, these 
being by information from a series of 
parameter files at the time of printing. 
Thus it is possible to create, for 
example, standard letters, and to fill in 
details of name and address from 
parameter files in order to create per- 
sonalised correspondence. 

View provides many other facilities 
including 26 number registers which 
may, with the exception of two pre- 
defined counters for pages and lines, 
be allocated as required and a com- 
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mand that can supply a word count of 
either an entire file or a marked block of 
text. 

View manages to provide a com- 
prehensive range of functions which 
should meet the requirements of the 
majority of home micro users. Its main 
drawback is its inability to display on 
screen an exact representation of the 
appearance of the printed output. This is 
a failing of many micro-based word pro- 
cessors however, and there is a school 
of thought that says that however accu- 
rate the on-screen representation of a 
file is, when the text is first printed out 
there will be some aspect of it that is not 
as expected and that most users will 
produce at least one hard copy of their 
text before being satisfied with the final 
result. 


WORDSTAR 


As one of the most RANDALL 
widely-used CP/M McMULLAN 
based wordpro- AR 
cessing packages WORDST 

on the market, 
WordStar is para- 
doxically one of 
the most loved 
and hated of those 
available. How- MADE FAST 
ever, despite ob- AND 
jections that it is SIMPLE 
over-complicated and dated, it still has 
over a million users and so must have 
some advantages over its rivals. We put 
the package through its paces ona BBC 
micro with Upgrade Technology's Z80 
2nd processor on CP/M. 

Having waded through realms of pro- 
fuse documentation it is just about pos- 
sible to learn how to use WordStar 
despite apparent attempts to hide or. 
obscure every command. The manuals 
are unnecessarily detailed and do not 
provide any short cuts for the first time 
user, generally serving only to confuse. 

However, of far greater value, are the 
help menus which can be easily acces- 
sed at any time whether editing or creat- 
ing text. 

Text is created in files which, depend- 
ing on their form are either document or 
non-document files. With a Mailmerge 
option (a facility which often comes 
supplied with WordStar but not with the 
BBC package) files of text can be 
merged with data files and so docu- 
ments such as personalised letters may 
be produced. 

The size of a file will depend on disk 
size and there is no limitation on file 
length apart from the amount of 
machine memory available. The more 
full a disk becomes the longer it may 
take to be saved. An 80 column screen 
will give the user a near-accurate impre- 
ssion of what the file will look like when 
printed out; the printer and bold com- 
mands appear on screen but the result 
is not too far off the final aad copy ver- 
sion. 

WordStar will automatically 
wordwrap and justify each line to the 
same length. This process can be 
altered by a justification command fol- 
lowed by one which will make text rag- 
ged right. Text can be centred quickly 
and margins and tabs set up with the 
options from the on-screen help menu. 


p 


WORD 
PROCESSING 


NOVEMBER 1984 


On a CP/M based system small inser- 
tions and deletions may be made with 
an insert option and there are several 
commands to make the moving of the 
cursor more rapid thus speeding up any 
changes necessary. In this way the cur- 
sor can be moved backwards or for- 
wards, whole words or lines at a time, 
much more rapidly than with the 
specified keys. 

Blocks of text may also be moved 
around or read by marking the text and 
shifting it to specified places which can 
be within the same file, to another one 
on the same disk or even to a different 
disk by a CB/M command process cal- 
led PIP. Text is marked at the beginning 
and end of the piece and the block writ- 
ten across. Documents can be merged 
in this way providing that a marker is 
used within the same files or a new file 
set up for text to be transferred to. 

WordStar also provides facilities for 
finding and replacing parts of the file 
being edited. The search may be done 
through the file globally or forwards and 
backwards, any number of times. Items 
can be replaced with or without asking 
for confirmation. Search and replace will 
be helpful when, for example, a word 
has been mis-spelt throughout a docu- 
ment. 

The optional package SpellStar pro- 
vides a good dictionary for the user 
which is easy to access and update with 
a 20,000 basic word count. Errors can 
be double-checked, words may be 
added and even a supplementary dic- 
tionary with additional words may be 
created if needed. 

Printer commands concerning paper 
*size and margins are prefixed by a. in 
the margin before the command. Thus 
any stray fullstops at the beginning of 
the line will result in a ? opposite it on 
screen. Top and bottom margins, 
automatic headings and optional page 
numbers can all be dealt with by this 
procedure. Any special effects required 
for the printer such as underlining, bold, 
and striking out are prefixed by the com- 
mand appearing on screen and extra 
effects can be created depending on the 
type of printer. 

There are certain differences between 
a BBC version of WordStar and those 
configured for business machines. For 
example, when establishing page 
design and using different line spacing, 
the BBC code line has to go back to the 
menu to change over whereas a busi- 
ness user can do this with the on-screen 
menu. Scrolling facilities and screen 
handling are unsatisfactory. The BBC 
uses only about 20 lines of screen and 
leaves at least 5 lines of clear screen at 
the bottom, there is no obvious reason 
for this other than memory shortage. It is 
also unfortunate that the mailmerge and 
spellcheck facilities do not come along 
with the package. Apart from. this, 
though, there is little difference between 
the BBC micro implementation and bus- 
inesg versions of WordStar. 

Once the commands have been 
learnt, WordStar is a pleasant system to 
work with. What takes the time is con- 
tinual cross-referencing which is not 
necessary once the user is familiar with 
the package. Once mastered it could be 
‘particularly useful for the small 
businessman. 


Many BBC micro Wordwise 


users will be fami- 
liar with Wordwise, 2 
which — with} 
Acornsoft’s VIEW & 
— is one of the 
most popular 
ROM based BBC 
wordprocessors. 

However Com- § 
puter Concepts § 
have now made § Sete 
available a new version which incorpo- 
rates embedded OS (star) commands, 
load and run execution routines, printer 
selection during output, and which is 
compatible with the Aries RAM expan- 
sion board. 

Like any BBC wordprocessor used 
without a Z80 and extra memory, 
Wordwise text is viewed on the screen in 
40-column mode. To preview the text as 
it will be printed (in 80-columns) the user 
must return to the menu and choose the 
preview option. This restriction makes 
the creation and design of documents 
difficult; in particular a letter, with the 
sender’s address and date ranged to 
the right. 

All Wordwise commands (other than 
those contained within the menu which 
are concerned with saving and loading 
text and search and replace) are acces- 
sed via the BBC’s 10 function keys. 
Eight of the keys constitute a full com- 
mand: F1 sets text input mode (insert or 
overlay); F4 marks the beginning and 
end of a block of text to be moved or 
deleted; F5 moves the cursor to a point 
in the text; F6 sets the word count; F7 
sets a line below which text should be 
deleted; F8 and F9 delete and move 
marked text; and F10 copies marked 
text. 

All other commands are accessed via 
F2 and F8. F2 signifies the start of an 
‘embedded command’. Any text pre- 
ceded by an embedded command 
appears on the screen coloured green. 
F3 ends the embedded command. The 
commands are all contained within the 
manual (there is no on-screen help) and 
control such things as justification, mar- 
gins, tabulation, centreing etc. 

Specific printer control commands (ie 
machine code _ instructions) can be 
entered within the text if preceded by an 
embedded command plus OC. 

Using the embedded OS commands 
available in version 1.2 it is possible to 


access. facilities available in other 
ROMs, such as printer utilities. 
Wordwise is not the easiest 


wordprocessor to use, certainly not until 
the various commands are familiar. 
Starting from scratch is a difficult pro- 
cess and marked text has the habit of 
going to the last place you would 
expect. Another difficulty, caused by the 
hardware, is the limited size of available 
memory. This is relieved somewhat in 
version 1.2 if used with an expansion 
board; this allows the user to enter text 
to the memory limit but still preview it in 
80 column mode. Unfortunately the 
extra memory can only be used for pre- 
viewing text, not for holding larger text 
files. 
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FEATURE 


WORDCRAFT 


Wordcraft is an- 
other example of a 
word processor 
that is an adapta- 
tion of an existing 
package rather 
than an original 
piece of software. 
Wir inleccte nites 
approach has 
obvious cost 
benefits as far as a 

the authors of Wordcraft are concerned, 
the limitations of the CBM 64’s 
hardware means that, in some cases, 
the performance of the system as a 
whole leaves something to be desired. 
Having said that though the shortcom- 
ings of Wordcraft are in the main shared 
by the majority of wordprocessors 
designed for use with home micros. 

Wordcraft is designed for use with 
Commodore’s immensely successful 
’64 micro together with either a parallel 
or serial printer. It’s well Known that 
Commodore micros are not the easiest 
of computers to hook up to a printer, 
and anybody wishing to ‘play it safe’ is 
well advised to stick to one of the range 
of printers that the company market for 
use with the 64. 

The software supplied for review was 
disk based and, in order to use the 
package it requires that the Wordcraft 
dongle is connected to control port 2, in 
addition to the standard computer, 
monitor, printer, disk drive set up. 
Wordcraft is loaded with the usual com- 
mand of the form: 


load“*” 8 


after the software has loaded, which 
thanks to Commodore’s rather quaint 
serial-based disk data transfer system 
can take rather longer than you might 
expect, the familiar READY prompt will 
appear. Typing RUN will now cause 
Wordcraft to announce itself in suitably 
modest fashion by spelling its name in 
large letters across the screen. When 
this display is over-hitting the space bar 
will start the session proper. 

At this stage a list of printers which the 
system will Support will be displayed, 
each with a corresponding letter (as with 
the other reviews in this article, we shall 
assume that the problems of configuring 
a printer have been dealt with) pressing 
the letter key corresponding to the 
printer in use will put Wordcraft into one 
of its two major modes of operation; ie 
the COMMAND mode. In this mode, 
and indeed throughout any Wordcraft 
session, the first five lines of the screen 
are used to display information about 
the status of the system. These include 
the name of the document being 
worked on and the current date in the 
first line along with the present position 
of the cursor (col. and line) plus the page 
number in line 2. Line 3 displays inform- 
ation as to the current mode in which 
Wordcraft is being used and displays 
various prompts or error messages that 
may be produced during a session. Line 
4 is again used to display error mes- 
sages and echoes commands entered 
from the keyboard while line 5 indi- 
cates the current setting of the ruler 


which will discussed later. 

It is from the command mode that the 
information regarding the configuration 
of the system is entered. These include 
the setting of the page width of the final 
document; the maximum width allowed 
is 117 columns although the screen is 
only capable of displaying 40 of these 
(this is one of the areas in which the 
hardware of the ’64 lets Wordcraft 
down) and_= setting various’ other 
parameters such as page length and 
naming the document. 

Text is entered from the aptly named 
TYPE mode, the move from COMMAND 
to TYPE mode being accomplished by 
pressing the stop key. In type mode text 


is entered in free form, word wrap being 
provided by Wordcraft. In order to termi- 
nate a line at the end of a paragraph it is 
necessary to either press the function 7 
key or to hit the CBM key followed by 
return, simply hitting return alone will 
have no effect. 

Having keyed in a text file the docu- 
ment may be saved by issuing the 
appropriate Command from the com- 
mand mode of the system. Before leav- 
ing the description of text entry mention 
should be made of the ruler facility pro- 
vided by Wordcraft. This is called up 
from the command mode and allows 
the user to establish margins and to set 
or clear tab stops. Both margins and 


WORDPROCESSORS 


COMPUTER 
ATARI 


TITLE 
ATARIWRITER 


PRICE MEDIUM SIZE DISTRIBUTOR 
6K ATARIINTER 


BBC 


WORDPERFECT 


DOCTOR SOFT 


FEATURES 

CARTRIDGE BASED WORDPROCESSOR/ WIL 
SAVE DOCUMENTS ON DISC OR CASSETTE/INC 
MERGE AND STANDARD LETTERS. 


4010.80 COL WORDPROCESSOR/INC 
JUSTIFICATION, WRAPAROUND, CUT AND PASTE 


BBC/CPM 


WORDSTAR 


BBC 


VIEW 


PROFESSIONAL WORDPROCESSOR IN ALL 
RESPECTS OTHER THAN PRINTERUTILITIES, 
WHICH ARE LIMITED 


BBC 


VIEW PRINTER DRIVER 


MAKES UP FOR VIEWS INADEQUACIES BY DRIVING 
WIDE RANGE OF PRINTERS INC EPSON MX/FX80, 
DIABLO, QUME ETC BBC 


BEEB PEN 


WORDPRO 


WORDPROCESSOR 


GEMINI 


WP WRITTEN FOR CASSETTE AND FEATURING 
JUSTIFICATION/INSERT/DELETE ETC WITH 
PRINTER DRIVERS FOR EPSON AND SEIKOSHA. 
DISC VERSION COSTS EXTRA 


CASSETTE BASED PACKAGE WITH 6000 
CHARACTER MEMORY 


WORDSWORTH 


IANCOPESTAKE 


CHEAP TEXT EDITOR 


ALPHABETA 


H+H SOFTWARE 


TEXT EDITOR-NOT SOCHEAP 


WORDWISE 


COMPUTER CONCEPTS 


WITH VIEW, THE MARKET LEADER IN BBC 
WORDPROCESSING/A COMPETENT 40/80 COLUMN 
TEXT EDITOR 


EASYSCRIPT 


CBM 


‘PROFESSIONAL’ WORDPROCESSOR WITH 
OPTIONAL SPELLCHECK EASYSPELL’ 


THE WORD 


IMPEX 


CBM64 


VIZAWRITE 


VISA SOFTWARE 


FULL WORDPROCESSOR/INCLUDES ‘SPELLCHECK’ 
‘VISASPELL’ FOR EXTRA £20.00 


CBM64 


WORDCRAFT 40 


AUDIOGENIC 


CBM64 VERSION OF THE BEST SELLING PET 
WORDPROCESSOR 


CBM64 


DRAGON 32 


PAPERCLIP 


WORD PROCESSOR 


KOBRA 


FULLY FEATURED/SIMPLE TO USE 
WORDPROCESSOR WITH NUMERICS 


JUNIPER COMPUTING 


DRAGON 32 


DRAGON 64 


TELEWRITER 


MICRODEAL 


INCLUDES ALL NECESSARY FEATURES FOR BASIC 
TEXT EDITING/COMPATIBLE WITH MOST PRINTERS. 


SEARCH AND REPLACE/EDIT/DELETE/COPY/ 
PRINTER MARGIN DRIVERS 


STYLOGRAPH 


DRAGON DATA 


RUNS UNDER 0$9/40 COL WORDPROCESSOR 
WITH FULL FACILITIES 


MTX500/512 


PROPEN32 


ELSTREE 


STANDARD CASSETTE BASED WORDPROCESSOR 


NEWBRAIN 


WORD PROCESSOR 


ELSTREE 


VERSION OF MTX PROPEN 


AUTHOR 


TANSOFT 


INCLUDES WORD-WRAP AND WORD COUNT/ 
TADO/CENTREING 


_ WORD PROCESSOR 


JUNIPER 


MENU DRIVEN WP WITH USUAL EDITING 
FUNCTIONS INC JUSTIFICATION 


QUILL 


SINCLAIR 


SOPHISTICATED WP BUNDLED FREE WITH 
QUEXTENSIVE HELP FACILITIES/LIMITED 
IMPORT-EXPORT FACILITIES TO DATABASE 


SHARP 
MZ80/700 


WOPRO 


KUMA 


FULLSCREEN TEXT EDITING AND GLOBAL COPY/ 
UNDERLINING/TABS 


SPECTRUM 


THE WORD PROCESSOR 


MICROL 


SIMPLE TEXT EDITOR BUT INCLUDES 
JUSTIFICATION AND CENTREING 


SPECTRUM 


SHIFTY 


WORKFORCE 


SIDEWAYS PRINTING ON ZX PRINTER 


SPECTRUM 


SPECTEXT 


MCGRAW-HILL 


ACCOMPANIES BY EXPLANATORY BOOK 


SPECTRUM 


TASWORD 


TASMAN 


BEST SELLING SPECTRUM WORD PROCESSOR’ 
IMPROVED UPONBY... 


SPECTRUM 


TASWORD TWO 


TASMAN 


ViC20 


VICWRITER 


CBM 


STANDARD TEXT EDITING FUNCTIONS 


ViG20 


WORDCRAFT20 


AUDIOGENIC 


ALSO AVAILABLE WITH 8K EXTRA MEMORY FOR 
FOR ADDITIONAL £35.00/INC CENTRONICS 
PRINTER INTERFACE 


2X81 


TASWORD 


TASMAN 


SIMILAR TO SPECTRUM TASWORD ONE 
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tabs may be altered at any part of the 
text and it is thus possible to achieve 
some fairly imaginative layouts for the 
final printout of the system. 

Wordcraft supports many of the 
functions expected of wordprocessors 
including block shifts and the various 
forms of the find, search and replace 
facilities. All of these actions are. insti- 


gated by straightforward commands 


that make use of single letter com- 
mands following depression of the CBM 
key. 

icircicratt is a well-written piece of 
software that should meet the word pro- 
cessing requirements of the majority of 
CBM 64 users. The manual that accom- 
panies the software is presented in a 
clear and easy to comprehend fashion 
that will allow most users to put the 
package to immediate use. The status 
information presented at the top of the 
screen page is a useful innovation that 
allows the current state of the system to 
be readily determined. Overall the pack- 
age offers good value for money. 


TASWORD 


Given the nature 
of the keyboard on 
the Spectrum any 
serious attempt at 
word processing 
without modifica- 
tion onthis 
machine cannot 
really be con- 
templated. How- 
ever, if you must 
use a Spectrum, 
then Tasword II is a good wordproces- 
sing package as any providing as many 
facilities as a price of £13.90 might be 
expected to proffer. 

The manual which accompanies the 
software is clearly presented and pro- 
vides precise instructions for each com- 
mand and this is adequately supported 
by the on-screen help menus. It is a pity, 
though, that the documentation has no 
easy reference index which makes the 
task of finding specific commands dif- 
ficult. 

Text files of up to 320 lines may be 
created and a TV screen holds 22 of 
these lines with 64 characters upon 
each one thus making a fair total of 
characters per file. There is a special 
command in the extended mode which 
will enlarge the characters so that only 
32 characters may be fitted on a line. 
The file name can be up to 10 characters 
long and the file can be saved reasona- 
bly rapidly. Many of the commands are 
in extended mode which is achieved by 
caps shift and symbol shift plus the 
relevant command. Through this the 
user can scroll up or down, format, set 
margins, mark blocks and find and 
replace text. The automatic justification 
is turned off via this mode otherwise 
Tasword will wordwrap. 

There is a facility to merge files as long 
as this is done one after another and the 
total is not more than 320 lines. Printer 
commands are included in the extended 
mode and there are additional com- 
mands for the Epson FX80 printer which 
opens up a whole new list of features for 
the Spectrum. 

Tasword is a easy-to-use wordpro- 


TASWORD 
TWO 


The Word Processor 
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cessing system and, despite the draw- 
backs of the Spectrum keyboard, pro- 
vides adequate text facilities. With the 
use of a special keyboard, like the Lo 
Profile Professional or that supplied by 
DK Tronics, and a reasonable printer 
together with the new double density 
disk interface by Watford Electronics 
and disk drives, the system becomes 
much more feasible as the software is 
adequate. 


To make word- 
processinga 
practical rather 
than a nightmarish 


proposition ona 
home computer, 
four vital acces- | 


sories are re- QL Quill 
quired: software; 


screen; disc 
drive(s); printer. 
The total cost in- 
cluding computer ranges from £800 to 
£1500 — or did, until the Sinclair QL 
came along. 

The QL has an excellent word proces- 
sing package — Quill — included within its 
purchase price, and because it incor- 
porates microdrives no disc drives are 
necessary. 

Our happy 8/32-bit computer Owner 
is now faced with two severe drawbacks 
(the catch). Firstly, the keyboard of his 
£400 computer is hopelessly 
inadequate: it is much too slow and stiff 
for touch typing. Secondly, microdrives 
are considerably slower than disc 
drives, and the tapes are prone to cor- 
ruption and breakage. 

Quill has two qualities which place it 
head and_= shoulders above the 
Wordstar/Wordcraft generation of 
wordprocessors: firstly, a simple but 
extensive Command structure acces- 
sed through an on-screen control area; 
secondly, a true ‘what-you-see-is- 
what-you-get’ screen display. 

The text as it appears on the screen is 
exactly as it will be printed out. This facil- 
ity includes the use of coloured charac- 
ters to indicate bold text, on-screen 
underlining, and of course 80-column 
character width (which in itself is unusual 
on a home computer unstrung with 
second processors, expansion cards 
etc.). 

The control area occupies the top four 
lines of the screen, and is divided into 
seven sections. The centre section 
merely shows how to begin a new 
paragraph (by pressing return!) and to, 
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delete. The other sections show which |. 


of the five function keys to press to enter 
commands and utilities, ie F1 for help, 
F2 for prompts, F38 commands, F4 page 
style, F5 glossary. 

At the foot of the screen is a status 
area displaying mode, number of words 
written, page number and document 
name. 

Before examining the finer points of 
Quillmanship, it is worth taking a quick 
look at the commands available via the 
two command screens accessed by 
function key 3; some are self explanat- 
ory, others will have to be defined: they 
are Copy, Design, Erase, Footer, Goto, 
Header, Justify, Load, Margins, Print, 


FEATURE 


Quit, Save, Tabs, Files, Hyphenate, 
Merge, Page, Replace, Search, and 
Zap. 

Briefly, the Copy command is used for 
moving or copying text from one place 
to another; any number of copies of a 
section of text can be made. 

Design is a page formatting facility 
which sets up. line spacing, lower and 
upper margins, lines per page, start 
page, type density, display width (for 
those using 40 column TV screens), and 
characters per inch. 

Files has five sub-options: backup 
(very necessary with microdrives); 
import (to insert files from the database, 
spreadsheet, or graphics package); 
rename; delete. 

Justify has three options: ragged 
right; justified right and left; and centred. 

Within the margin command is a facil- 
ity to reform all or part of the text to a 
new margin width. This facility is also 
available within the Justify command. 

Tabs include an excellent range of 
options, providing numeric (decimal) 
tabulation, and centred and left or right 
ranged text — very useful for designing 
tabular documents. 

Search and Replace is used to search 
the document for a particular word, and 
then gives the user the option of leaving 
the word as it is or replacing it with a pre- 
viously specified string of characters. 
This facility is most useful for correcting 
a document in which one word is con- 
sistently mis-spelled. 

Finally Zap deletes a whole document 
instead of saving it to the Microdrive. 

Glossary is an unusual facility acces- 
sed via FS. It can be used to store 
standard oft-used phrases (eg ‘Yours 
faithfully’, ‘| apologise for overdrawing 
my bank account’). Each phrase is 
printed to the screen by pressing Shift 
F5 followed by a designatory letter. 

Despite the wealth of commands 
available in Quill (and there are others 
which we have no space to describe) 
they are very easy to access, rarely 
requiring more than two or three key 
depressions. 


SUPPLIERS 


ACORNSOFT 

ATARI INTERNATIONAL 
AUIOGENIC 
BRAINTECH 

CBM 

COMPUTER CONCEPTS 
DOCTOR SOFT 
DRAGON DATA 
ELSTREE 

GEMINI 

H+H SOFTWARE 

IAN COPESTAKE 

IJK SOFTWARE 
JUNIPER COMPUTING 
KOBRA 

KUMA 

MCGRAW-HILL 
MICRODEAL 
SINCLEAR RESEARCH 
TANSOFT 

TASMAN 

VISA SOFTWARE 
WORKFORCE 


0223 316039 
0753 33344 
0734 586334 
01 997 8986 
0753 74111 
0442 63933 
0903 206076 
0656 744700 
01 953 6921 
0395 265 165 
0928 65566 
048 674755 
0253 55282 
0662 2689 
0491 572512 
07357 4335 
0628 23432 
0726 3456 
0276 685311 
02205 2261 
0532 438301 
0634 813780 
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Twillstar reliability for HO} 


COMPUTERS 

Commodore 64 £175.00 
Oric Atmos 48K £166.00 
Sinclair 2X Spectrum 48K £115.00 
Sanyo MBC 55 128K 2 x 160K 

Drives £914.25 
Acorn Electron £199.00 
BBC Model B £399.00 


BBC Model B + Disc Interface £469.00 
BBC Model B + Econet 
Interface 

BBC Model B + Disc & Econet 


£447.00 


Interface £517.00 
Z80 Second Processor £399.00 
6502 Second Processor £199.00 
Acorn Bitstick £375.00 
Acorn |EE Interface £325.00 


Acorn Electron +- One Interface £59.00 


BBC Prestel Adaptor £132.00 
BBC Telex Receiver £225.00 
Amstrad + Green Monitor £235.00 
Amstrad + Colour Monitor £335.00. 
Einstein £499.00 
DOT MATRIX PRINTERS 
Anadex DP-6500 500CPS == £2321.00 
Anadex WP-6000 £2079.00 
Brother EP44 £228.00 
Brother HR5 £148.00 
Canon PW1080A 160 CPS 

(NLQ) £289.00 
Canon PW1156A 160 CPS 

(NLQ) £389.00 
Texan Kaga KP810 £279.00 
Texan Kaga KP910 £389.00 
Ensign 1650 165 CPS £305.00 
Epson RX80T 100 CPS £224.00 
Epson RX80F/T 100 CPS £253.00 
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Epson RX100F/T100CPS £439.00 
Epson FX80 160 CPS £370.00 
Epson FX100F/T160CPS £494.00 
Epson LQ1500 200 CPS 

(NLQ) £1029.00 
Mannesmann MT8080CPS £199.00 
Mannesman MT180 160 CPS 

(NLQ) £678.00 


Newbury DRE8850 300 LPM £2409.00 
Newbury DRE8925 240 CPS £1592.00 


OKI 82A 120 CPS £293.00 
OKI 84A 200 CPS £724.00 
OKI 92P 160 CPS £379.00 
OKI 2410P 350 CPS £1765.00 
Seikosha GP100A £165.00 
Seikosha BP420 420 CPS 

(110 CPS NLQ) " £4255.00 
Shinwa CP80 Model 11Ft £199.00 
Star Delta 10 160 CPS £378.00 
Star Delta 15 160 CPS £511.00 
Riteman Compact 120 CPS, 

80 Col, F/T £228.00 
StarGemini10X120CPS £228.00 
StarGemini15X120CPS £334.00 


Star Radix 10 200 CPS (NLQ) £516.00 
Star Radix 15 200 CPS (NLQ) £631.00 
Tec 1550 120 CPS £534.00 
Toshiba TH2100H 192 CPS £1466.00 


Trend 930 200 CPS (NLQ, 

80 CPS) £1552.00 
Epson 8143RS232 Interface for FX & 
RX £43.00 
Epson 8148RS232 Interface with 2K 
Buffer X On/Off £65.00 
DAISYWHEEL PRINTERS 
Brother HR1 £511.00 
Brother HR15 £378.00 
Brother HR15 Keyboard £155.00 
Brother HR15 Sheet Feeder £212.00 
Brother HR15 Tractor Feed £71.00 


17 Regina Road, Southall, MIDDLESEX, UB2 5PL. TEL: (01) 5745271 bad 


40 - ELECTRONICS & COMPUTING MONTHLY 


Brother HR25 £631.00 
Canon AP400 KSR £874.00 
Daisy Step 2000 20 CPS £228.00 
Diablo 630 API £1512.00 
Diablo Sheet Feeder £563.00 
Fujitsu SP830 RO(S) 80 CPS £1374.00 
Juki 6100 18 CPS £340.00 
Juki 6300 40 CPS £850.00 
NEC 2010 Serial 20 CPS £741.00 
NEC 2030 Parallel20CPS £741.00 
NEC 3510 Serial 35 CPS £1321.00 
NEC 3530 Parallel 35CPS £1321.00 
NEC 7710 Serial 55 CPS £1723.00 
NEC 7730 Parallel 55CPS  £1723.00 
Olympia ESW 103 £948.00 
Quendata 20 CPS ; 
Unidirectional £228.00 
Qume 11/40 RO £1362.00 
Qume 11/55 RO £1575.00 
Qume 9/45 RO £1782.00 
Ricoh RP 1300S £1029.00 
Ricoh RP 1600S £1368.00 
Ricoh RP 1600S Flow Writer 

8K £1436.00 
Ricoh RP 1600S Flow Writer 

8K IBM PC £1493.00 
Ricoh RP 1600S Sheet Feeder £527.00 
Ricoh RP 1600S Tractor £158.00 
Silver Feed EXP 550 (P) 16 

CPS £655.00 
SmithCoronaTIP12CPS £224.00 
TEC Star Writer F1040 40 

CPS £1029.00 
TEC Star Writer F1055 55 

CPS £1420.00 
TEC Sheet Feeder £527.00 
TEC Tractor £158.00 
Uchida DWX-305 (S or P) 

18CPS £264.00 
Juki Single Sheet Feeder £245.00 
Juki Tractor Unit £108.00 
Juki RS232 Interface £55.00 
Juki Spare Daisywheel £16.00 
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~ COLOUR PRINTERS 
Canon PJ1080A 7 Colour 
40 CPS Ink Jet £399.00 
+ Seikosha GP700A 7 
Colour 50 CPS £399.00 
PLOTTERS 
Mannesman P1XY Plotter £569.00 
MONITORS 
Texan Kaga RGB Vision 111 
12" £369.00 
Texan Kaga 12” 
HR Green/Amber £118.00 
Microvitec CUB 1431 Stand 
RES £199.00 
Microvitec CUB 1451 Medium 
RES £299.00 
Microvitec CUB 1441 High 
RES £399.00 
Sanyo SCM 14” VHR £425.00 
Fidelity 12MHZ, RGB, 
Composite £195.00 
Phillips V7001 HR Green 
Screen with Sound Input £75.00 
Microvitec FOR QL1451 14” 
Medium Res £270.00 
Novex 14” Colour Monitor £215.00 
Nordmede TV/Monitor 14” £249.00 
PERIPHERALS 
DISK DRIVES 
BBC Single 100K Drive £99.00 
BBC Dual 200K £189.00 
BBC Single 200K 40 Track 
Double Sided £159.00 
BBC Dual 400K 40 Track 
Double Sided £299.00 
BBC Single 400K 80 Track 
Double Sided £175.00 
BBC Dual 800K 80 Track 
Double Sided £349.00 
BBC Single Power Supply £20.00 
BBC Dual Power Supply £29.00 
Disk Drive for Amstrad £199.00 


Commodore 1541 Disk Drive £179.00 
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Oric Disk Drives £263.00 
Sinclair 249K Disk Drives £229.00 
ADD ONS FOR THE BBC 

Spell Check £19.00 
Tool Kit £27.00 
Star Base £69.00 
Disk Doctor £32.00 
Graphics ROM £32.00 
Microtec Cassette £49 80 
Microtec On Disk £59.85 
Grafpad £132.00 
BBC Cassette Recorder £35.00 
Disk Interface (Free Fitting) £120.00 
Games Paddles £9.95 
Econet Interface £69.00 
Speech Interface £54.00 
View Word Processor £59.00 
Word Wise Word Processor £37.00 
Light Pen for BBC £45.00 
Edward User Pack £44.79 
Edward Teacher Pack £34.44 


Edward Commercial Pack 


£59.74 


EXPANSION BOARDS 
RAVON-20 BOARD 

The RAVON-20 is a20K RAM 
EXPANTION for the BBC Micro, Model B, 
fitted with 0.S. 1.2. 

This specially designed product plugs in 
to the CPU socket of your micro (centre 
socket of the 3 available) with the minimum of 
effort. The pins are specially custom made, 
thus avoiding any possible damage to the 
circuitry. 

The RAVEN board provide the user with 
an extra 20K of usable RAM in screen modes 
Oto 3. This together with the aid of software 
makes the system completely transparent to 
both the user and the computer. 

The RAVEN-20 software ROM gives 


Ay TELEPHONE ORDERS 
Qe (01)57452771 


much more than just the standard 
commands, it has been programmed to give 
more and better commands! Priced at £69.95 
inclusive of VAT. Please add £1.50 for post 
and packing. 


er 


RAM-ROM BOARD 

The RAM-ROM extension board gives an 
extra 6 sockets for extra ROM's and 2 slots of 
RAM. This RAM is not an extension of BASIC. 
Itis intended that the RAM be used to develop 
your own ROM based software. There are in 
fact seven sockets on the board, the 7th 
replaces the socket on the main board that 
would otherwise be taken by the ROM board. 
(The RAM-ROM board can accommodate 
both 2764 type EPROMS as well as 27128 
EPROMS and ROM.) 

The RAMAMP board will not cause 
overheating. it comes with fully fitting 
instructions, tested and heat tested before 
depatch. 

Prices: Without RAM fitted £33.50. 1 x 
rae fitted £47.00. 2x 16 RAM fitted 


All prices inclusive of VAT. Please add £1.50 for P&P. 


HOW TO ORDER 


You may purchase any of the items listed by 
cheque made payable to: Twillstar Computers 
Ltd. Barclaycard or Access. All you have to dois 
fillin your requirements ona separate sheet of 
Paper, post to us and we will despatch with 24 
hours, subject to availability. All prices 
inclusive of 15% VAT. ADD £2.50 P&P for orders 
below £150. Over add £8 P&P. Credit card 
holders may order by telephone. Give card 
number, name, address and items required. 
Please note VAT is not charged on export 
prt) Export customers please ring for details 
fe) ‘ 


...aSk for our Full range! 
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VISA 
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... Lwillstar reliability for 
BUSINESS computer users! 
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BUSINESS SYSTEMS 
SANYO 550 

16 Bit Micro 128K RAM 
expandable to 256K. Single or 
Double Disk drive built in full 
colour graphics (640 x 200 


ett 
ae 


all prices 


inclusive of vat! 


and there is more... 


virtually any computer system in 


pixels in 8 colours) IBM Same as System BBC 2 but with cso as SAN 4 but with Dual the world. This is one of the new 
compatible. Free software. 400K Drive £1006.25 360K Drives £1696.25 generation modems, that will 
Sanyo MBC 550 128K RAM BBC4: - SAN 6: probably cover any 
single drive and free software BBC Model B + Disk Interface, Same as SAN 4 but with Dual communications standards you 
including Wordstar and Calcstar View (or Wordwise) 730K Drives £1753.75 would ever need. This is the 
£862 Wordprocessor, 800K Dual Disk modem that will cover Prestel, 
SANYO 550-2 Drive (Mitsubishi), High Res BUSINESS SOFTWARE Micronet, Telecom Gold, Distel, 
As 550 but with Dual Drive Green Monitor, JUK! 6100 St Microweb, One-to-One, Bulletin 
2x 160K £976 Daisywheel Printer, 1 Box (10) Tape Disk Boards both in the UK and 
SANYO 550-360 ins Fabia . 316.75 Cash Book abroad, ect. etc. as well as 
As 550 but with 2.x 360K Drives SAN 1: y f Accounts 59.80 63.25 user-to-user communication. It 
£1149 Sanyo MBC 550 Series 16 Bit FinalAccounts 59.80 63.25 also has a rather useful facility of 
SANYO 550-73 Nicieecmter 128K RAM Invoices & ‘Reverse-Prestel’ mode i.e. 
As 550 but with 2 x 730K Drives Dual 160K Drives (2x 160K) : Statements 19.84 23.28 75/1200 so that you can 
£1206 High Res Graphics (600 x 200 Commercial communicate with other users 
SANYO 555 ixels in 8 colours). JUK! 6100 Accounts 19.84 23.28 who only have a standard 1200/ 
Sanyo MBC555 128K double aisywheel Printer, High Res Mailing List 19.84 23.28 75 type modem. What possibly 
drive and free software including Green Monitor. | Box of 10 Data Base 19.84 23.28 gives this modem its biggest 
Wordstar, Calcstar, Inforstar, Disks, Wordstar Stock Control 19.84 23.28 advantage is its option of 
Datastar etc. £1149 Wordprocessor, Calcstar HomeAccounts 19.84 23.28 computer controlled switching 
SANYO 555-360 spreadsheet and all the ici Beebcalc between all modes of operation. 
As 555 but with 2 x 360K sod prea cables £1351.25 Spreadsheet In addition, separate auto- 
surosssz0 | Samet with ies ee) ee 
eaaapeetieor diet ADD ON’S FOR BBC OT Mas powered £1 on a 
a PROCESSING ae as SAN 1 but with Dual Complete programme Please phone/write for details of 
720K Drives £1604.25 development package on 16K optional extras 
rans wise init wae SAN 4: ROM, an absolute necessity for TELEMOD-2 
Quendata 20 CPS Daisywhee Sanyo MBC 555 Series 16 Bit all assembly langugae ABT approved modem 
Printer, High Res Green Monitor, Microcomputer, 128K RAM, programers £56.35 complying with CCITT V23 
Cassette Recorder plus 10 Dual 150K Drives (2 x 160K), MODEMS 1200/75 Duplex & 1200/1200 
cassettes and all the necessary i ype spre . ws2000 Half-Duplex standard, that 
cables. £747.50 Sacetndegte Aworld standard direct connect allows communication with 
aisywheel Printer, High Res i 
modem switchable between Viewdata services e.g. Prestel, 


BBC 2: 

BBC Micro Model B + Disk 
Interface, View (or Wordwise) 
Wordprocessor, 100K Disk 
Drive, High Res Green Monitor, 
Quendata 20 CPS Daisywheel 


Green Monitor, 1 Box of 10 
Disks, Wordstar 
Wordprocessor, Calcstar 
spreadsheet, Mailmerge, 
een Haomes atastar 


75,300/300, 600, 1200/75, 75/ 
1200 baud, awaiting BT 
approval. Itis compatible with 
Bell 103/113/108, 202 and 


Micronet etc. , as well as using 
1200 Baud for communicating 
with other computer users. 
Mains powered. TELEMOD 2 


Printer, 1 Box of Disks and all the (database oe a all CCITT V21 & 23 standards and £65(b) BBC Lead £3.50 
necessary cables. £803.35 the necessary cables £1489.25 allows you to communicate with 
HOW TO ORDER 
You may purchase any of the items listed by cheque made payable to: Twillstar Computers Ltd. 
Barclaycard or Access. All you have to do is fillin your requirements on a separate sheet of paper, é 


postto us and we will despatch within 24 hours, subject to availability. All prices inclusive of 15% 
VAT. ADD £2.50 P&P for orders below £150. Over add £8 P&P. Credit card holders may order 
by telephone. Give card number, name, address and items required. Please note VAT is 

not = on export orders. Export customers please ring for details of P&P. 


. ask for our Full range! 


>.) TELEPHONE ORDERS | Open 
rN (01) 5745271 pah mg 


Twillstar Computers Limited g Ban 


Monday to Saturday 
17 Regina Road, Southall, MIDDLESEX, UB2 5PL. TEL: (01) 5745271 


BARCLAYCARD ¥ 


VISA 
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atrue bargain... 


DAISY STEP 


Daisy Wheel Printer 


at £228 


INCLUSIVE OF VAT 
(Please add £8 for post and packing) 


*FREE CABLE 
*FREE PAPER 


...At the special price of £288 inclusive of VAT and Post, Packing 
and Insurance, this is indeed a unique opportunity to own an 
amazing flexible Daisy Wheel Printer! 

Just look at the features! 


1. 18CPS 
5 Logic seeking 0 gUME 
4. Proportional tracing 

5. Wordstar compatible 12. 4 level impression control 

6. 13" platen — 12" print line 

7. Auto underscore : 

This extremely attractive printer comes complete with free printer 
cable and 500 sheets of test run paper —just to make sure you get 
everything running smoothly! 

HOW TO ORDER 


To purchase the KP810 or the KP910 printer simply write your 
name and address on a piece of paper, and post to the 
address below, enclosing your cheque/P.O. made payable to 

Twillstar Computers Ltd. 

If you are a Credit Card Holder, simply use the telephone to 

place your order. 


17 REGINA ROAD, SOUTHALL, MIDDLESEX UB2 SPL. TEL: (01) 5745271 


... 48k for our Fullrange! 


Ope: 
6 days a week 
9am to 7pm 
Monday to Saturday 


TCL 
Twillstar Computers 


17 REGINA ROAD, SOUTHALL, MIDDLESEX UB2 5PL. TEL: (01)5745271 


one 
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Limited 


BARCLAYCARD # 


TELEPHONE ORDERS VISA 


(01)5745271 
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Offers...like this 


Philips V7001 12” Tube 
High Resolution Computer 
Monitor... 


*Free Cable! 
* Free Paper! 


For ONLY £7 


INCLUSIVE OF VAT 
(Please add £8 for post and packing) 


Size: 
345mm width x 300mm depth x 302mm height! 


This special V7001 Phillips monochrome computer monitor comes direct to you 
from Twillstar Computers Ltd at the exceptional price of £75 inclusive of VAT. 
Twillstar Computers Ltd have negotiated with Phillips to bring you this 12” Tube high 
resolution monitor which has been specially designed to display alphanumerical 
and graphic information, generated by home and personal computers. 

ltoffers compatibility with various types of computers, it accepts composite video 
signals (CVBS) as well as RGB, synchronisation and sound signals! 

The monitor provides a clearly legible display with a maximum of 80 characters per 
line and 25 lines per display. The display format is full screen 250 x 200mm. 

To reduce eye fatigue the picture tube has undergone a special anti-glare treatment. 
The monitor also features a two position, adjustable stand. 


Just look at the features! 


1, 12" high resolution picture tube. 7. Sound input 0.3 watts. 

2. Two pesition adjustable stand. 8. 18MHz Bandwidth. 

3. Anti-glare treated screen. 9. 2000 character display control. 

4. P31 green phosphor. 10. Compatible with home and 

5. CVBS input connections. personal computers. 

6. RGB and synchronisation 11. Precision deflection unit for 
sound input connection. low geometric distortion. 


And of course, exterior controls allow you to switch on/off volume, brightness, 
contrast, vertical size, vertical hold and horizontal size. 

This unique specially designed monitor measures 345mm width x 300mm depth x 
302mm high. Order now while stocks last! 


HOW TO ORDER 
Allyou have to do is fill in your requirements on a piece of 
paper with your name and address rons cheque/ 
P.O. made payable to TWILLSTAR COMPUTERS LTD. If you 
are a Barclaycard or Access card holder, please use coupon 
and post to address below. 
Please allow 14 to 28 days for delivery. 


17 REGINA ROAD, SOUTHALL, MIDDLESEX UB2 5PL TEL: (01) 574 5271 


...@Sk for our Full range! 


Open 
6 days a week 


TCL) 


Twillstar Compute 


9am to 7pm 
Monday to Saturday 


rs Limited 


17 REGINA ROAD, SOUTHALL, MIDDLESEX UB2 SPL. TEL: (01) 5745271 


BARCLAYCARD # 


. e_) TELEPHONE ORDERS VISA 
Oe (01)5745271 a 
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REVIEW 


Peter Luke reviews a 
new disk interface 
for the Spectrum that 
offers excellent 
performance at a 
competitive price. 


Without doubt the Spectrum is an 
extremely versatile computer capable of 
far more than simply the playing of com- 
puter games and there is a wealth of soft- 
ware written for it which one might 
describe as of a serious nature. This issue 
of E&CM makes mention of two packages 
which serve to illustrate this point. Hisoft’s 
PASCAL is an obvious example of a pack- 
age which is designed to appeal to the 
thinking computer owner and Tasword is 
designed to make the most of the 
Spectrum’s power. In the case of Tasword, 
however, one of the drawbacks is that the 
Spectrum does not feature a disk interface 
as part of its specification. That is not to 
say that Tasword cannot be used very 
effectively with a cassette-based system 
but that anybody wishing to get the most 
from a word processor will sooner or later 
appreciate that a disk drive is an essential 
add-on. 

There have to date been a number of 
companies who have designed and mar- 
keted Spectrum disk interfaces but the 
latest system to be released offers features 
that make it one of the most powerful and 
flexible of designs. 

The SPDOS disk interface was designed 
by Abbeydale Designers Ltd and is to be 
marketed by Watford Electronics, whose 
name is well known in the home computer 
market. To date Watford have concen- 
trated their efforst on the BBC micro and 
the launch of SPDOS represents an 
important move into other areas of this 
industry. 

The hardware of the interface consists of 
a black plastic case which plugs into the 
expansion port at the rear of the computer. 
The unit feeds through all the lines of the 
expansion port so that other interfaces 
may be used in conjunction with the 
system. This capability is essential in the 
case of a disk interface unit as there will 
almost certainly be a requirement to use 
the system in conjunction with a printer 
which might be either the ZX model or, via 


an interface, with a standard Centronics or 
RS232 unit. 

Another important part of the SPDOS 
system is the system disk. As well as pro- 
viding the comprehensive set of utility soft- 
ware, it also contains a number of useful 
applications packages including the Tas- 
word word processing system mentioned 
above. This will be looked at later. 

The interface is designed for use with 
any Shugart compatible drive that is 
capable of double density operation. It 
makes no difference whether the drives are 
of the established 514” variety or of the 
newer 3 or 314” designs. A multi way ribbon 
cable connects SPDOS to the disk drive (or 
drives) and will operate with between one 
and four drive units. Although operation 
with one drive is possible and the system 
software makes allowance for this, it is for 
more convenient in the majority of applica- 
tions to work with at least two drives. 


e 
Powering up 
When powering up the Spectrum with the 
disk interface connected, the drive desig- 
nated as drive 1 will exhibit a brief amount 
of activity as the operating system is 
loaded into RAM before the screen dis- 
plays a copyright message. The first time 
the system is used it is essential to make a 
back-up copy of the system disk. 

This involves two distinct stages. Firstly 
the system tracks are copied onto the 
blank disk and then all copyable files are 
moved across to the back-up disk. Note 
the use of the words “all copyable files”. In 
an interesting approach to the problems of 
software piracy, the copying process will 
back-up all the utilities of the master disk 
with the exception of the code responsible 
for the formatting of a new disk. This effec- 
tively means that any copies of the master 
disk are of little use to third parties as there 
will be no means of preparing disks for use 
with the SPDOS system. 
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e 
Formatting 
The formatting process is called into action 
by the ‘copysys’ command and the form of 
this command is: 


PRINT #4: LOAD“copysys”: PRINT 1 


This results in the system displaying a 
menu asking about the characteristics of 
the drives in use with the system. When all 
the questions have been answered the 
blank disk will be formatted. Upon comple- 
tion of the formatting process, the system 
will return to Sinclair BASIC, to re-enter the 
SPDOS system it is necessary to press the 
reset button on the interface, this will cause 
the system software to be reloaded into 


TABLE 1. SPDOS Command Summary. 
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RAM. Backing up the system disk is com- 
pleted by typing the commana: 


PRINT #4: MOVE““,””:PRINT 1,1 


at the keyboard. Before going any further 
some explanation of the structure of the 
two commands so far discussed is prob- 
ably in order. 

All SPDOS commands are prefaced by the 
command: 


PRINT#4. 


This is followed by anumber of parameters 
depending on the particular utility to be 
invoked. Those of you familiar with the 
concept of data streams used within the 
Spectrum will recognise that this com- 
mand assigns stream four to the disk 
system. Initialisation of this stream occurs 
when the SPDOS is booted but it is 
important that stream four is not closed 
during operation with disks as this will 
effectively disable the system and could 
cause corruption of data. 


Typing the following command: 


PRINT#4: CAT 


will display the contents of the system disk. 
Files may be of five different types as indi- 
cated by a file specifier. Those available 
include basic, for basic programs; bytes, 
for machine code programs; $data, for 
string arrays; ndata, for numeric arrays and 
sequ, for sequential access files. 

The CAT command will also show that 
SPDOS achieves a massive 800K of stor- 
age although requirements of the operat- 
ing system will mean that maximum user 
space is a little less than this, but not by 
much. 


MERGE “filename” _ 
MERGE “filename”: PRINT d 
MOVE “file1”,“file2” 
MOVE “file1”,“file2”: PRINT d 
MOVE “file1”,“file2”: PRINT d; 
MOVE “file1”,“file2”: PRINT d1,d2 
MOVE “file1”,"": PRINT d1,d2 
: MOVE “”,"":PRINT d1,d2 
: OPEN #n, “filename” : 
OPEN #n, “filename”: PRINT d 
PRINT #n:var1’var2’var3 etc 
SAVE “filename” ce 
SAVE “filename” LINE m 


SAVE “filename” filetype 


e e 

Loading and saving 

This process is achieved with the 
straightforward commands LOAD and 
SAVE both input after the initial PRINT# 
command. The save command supports 
all the Sinclair data formats and. conven- 
tions including the option of supplying line 
numbers for auto running with the 
CODExx,xx command. The verify facility is 
not included since verification is an 
automatic part of the SAVE algorithm. 
SPDOS also allows screens to be saved for 
later display; the speed at which a saved 
screen can be retireved is about 20 times 
faster than the time taken with a tape 
system and is fast enough for some crude 
but effective animated sequences to be 
produced. 

There is not room to detail the full list of 
commands supported by the SPDOS 
interface but Table 1 provides a full list 
from which it will be seen that the system 
implements a full range of standard DOS 
commands. 


Overlay techniques 


One very powerful aspect of the SPDOS 
system is its ability to use overlay 
techniques within Basic programs. For 
those of you unfamiliar with the concept of 
overlays, a brief explanation should help to 
show the advantages of the idea. Overlays 
help overcome the limitations of RAM 
space that all home computers suffer from 
by only loading into working memory those 
elements of a program that are required for 
immediate use. Studying the sequence in 
which lines of a BASIC (or indeed a 
machine program) are executed will reveal 
that in a large percentage of the time, the 
program will be accessing program state- 
ments that are either in sequence or are 
only a few lines apart. This is immediately 
apparent if you think of the operation of a 
typical program that will spend most of its 
time either executing lines in turn, or loop- 
ing round a few lines of a FOR NEXT loop. 
The exceptions to this rule are branches 
caused by GOTO statements and those 
invoked by the IF THEN construct, 
although often in the latter case the branch 
is again only a few lines. 

This information allows the programmer 
to manage available memory by only load- 
ing small sections of a program from disk 
according to the requirements of the pro- 
gram. It is thus possible to run extremely 
large programs on computers with a com- 
paritively small amount of RAM (these 


‘techniques find applications in many of the 


larger adventure programs). 

Sinclair BASIC does not provide a com- 
mand for clearing the lines of a program 
between those specified and this in order 
to implement the overlay concept, SPDOS 
provide the command: 


CLEAR : PRINT m1,m2 
where m1 and m2 are the lines between 
which lines are deleted. Using this com- 


mand together with the auto number facil- 
ity allows blocks of program to be swap- 
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ped between RAM and disk in order to pro- 
vide what to the uninitiated must seem like 
a vast amount of working memory. 

SPDOS, incidentally, itself makes use of 
overlays in order to keep the amount of 
RAM required to support its operation to 
the minimum. 

Other highlights of the system include 
the ability to support a generous number of 
files per disk and an extremely flexible wild 
card facility that can be very useful when 
trying to retrieve files whose name you 
have, at least in some part, forgotten, 
although of course E&CM readers would 
never suffer from this problem! 


Manual support 


The quality of the documentation accom- 
panying the interface was excellent. Each 
of the system commands was explained in 
sufficient detail that a novice to the tricks of 
using a disk system could soon feel at 
home. A welcome touch was the fact that 
the user was not just told to do something 
but was told why things were done ina par- 
ticular way. The technical reference sec- 
tion at the back of the manual provided a 
great deal of background information as to 
the operation of the interface. 

Before concluding, some mention 
should be made of the software supplied 
with SPDOS. This, as we have said above 
includes the excellent Tasword word pro- 
cessor and a basic form of mailing list pro- 
gram. This can be used for the production 
of simple mailing lists but the main benefit 
will come from studying the listing in order 
to learn from the techniques used by the 
program. In the case of Tasword, however, 
the user is presented with a fully fledged 
wordprocessor that makes full use of the 
capabilities of SPDOS. The software 
makes provision for the loading of cas- 
sette-based files so any of you with Tas- 
word data on cassette tape will have no 
trouble upgrading to the disk system. 

SPDOS is a well designed disk operating 
system that manages to achieve a high 
level of integration with the standard 
Spectrum BASIC. The use of the PRINT# 
to pass commands to the system is to be 
preferred to the USR form that is adopted 
in some of the other disk interfaces that 
have been produced for the Spectrum. 
One minor point to note is that, for reasons 
associated with the way in which the 
Spectrum’s address lines are decoded, 
SPDOS is not compatible with Sinclair’s 
Interface 1. Since the main purpose of this 
unit is to interface to the micro drives how- 
ever, this is not likely to be a problem. 

There will be many people who are con- 
sidering upgrading their Spectrum to one 
of the newer micros that have a built-in 
provision for both printer and disk inter- 
faces. SPDOS now means that anyone 
considering this move can give anew lease 
Of life to their computer. By adding an addi- 
tional keyboard, a printer interface, and the 
SPDOS system, you will have a set up that 
will give most 8-bit micro systems arun for 
their money. 
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Clean up your stu 


d invitations for sponsored walks? 


Do you have almost as much paperwork at 


home as you do at the office? The answer is the new Commodore Plus/4, the 
Is your household budgeting system beginning computer specially designed for the office at home. 

to assume the complexity of the National Debt? It has the four most commonly used (and useful) 

And your filing system now so chaotic that youneed _ software programs actually built into the computer. 

another filing system to find anything in it? Just touch a key and they’re all ready to clean up. 
Are you a club secretary or member of the PTA There’s an information storage and retrieval 


drowning beneath a deluge of subscription reminder _ filing system (Database), word processing for letter 


FOR FURTHER INFORMATION ON THE COMMODORE PLUS/4 COMPUTER - ITS COMPLETE RANGE OF PERIPHERALS ~ PLUS GAMES AND EDUCATIONAL SOFTWARE ° PLEASE 
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dy once and for all. 


a financial analysis program Help key so you can quickly identify programming 
to help you control your budget (Spreadsheet), and a errors, a large 64K memory (with an astonishing 60K 
graphics program to translate complex figures into available for use), and a real typewriter keyboard. 

easy-to-understand graphs. And all of that is yours for just £299.99. A small 


Once your study is spick and span, then you can price to pay for cleaning up your study. 
take advantage of the Plus/4’s other features. 


ee The Plus /4 
E eseinc u et e use of advanced BASIC (a nore pane C= commodore 
sophisticated, yet simpler form of BASIC), a unique 


WRITE TO OR TELEPHONE - THE COMMODORE INFORMATION CENTRE © 1 HUNTERS ROAD - WELDON - CORBY - NORTHAMPTON - NN17 10X - TEL: CORBY (0536) 205252 


The Second Processor 


I2ADA DPVESES 


PERFORM 


ALAN SHURE 
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Adam Denning and William Owen review 
three of the second processors designed for 
operation with the BBC Model B computer. 


[DATA SHEET 


Product: ACORN Z80 


Machine: BBC Model B 


Price: £399 


Supplier: Acorn Computers 


Acorn’s Z80 second processor 
for the BBC Micro is the long 
awaited ‘official’ version, and 
was released way behind 
schedule a couple of months 
ago. Its price has just been 
increased by £100 to £399, so 
it’s a good time to examine the 
system and see if it’s really 
value for money. 

The main point of adding a 
Z80 processor is the inherent 
capability of supporting the 


wealth of software. But CP/M is 
considered to be out of date 
and unfriendly. 

The situation isn’t helped by 
the numerous versions of CP/M 
available — it is now supported 
on processor other than the 
8080/Z80 in various guises 
such as CP/M 68K, Concurrent 
CP/M and CP/M 86. Software is 
CP/M’s only strong point and 
this advantage is slipping away 
fast. 

Acorn supplies CP/M 2.2 
with its second processor, the 
most common version of the 
system in use on Z80 systems, 
and to back up Acorn’s belief in 
the OS the company bundles a 
whole load of software with it. 

Apart from Professional 


CP/M operating system with its | Basic and a respected version 
ere 


of COBOL, the famed BBC 
Basic has been converted to 
take advantage of the Z80. This 
version is known as BBC Basic 
Z80, and is near enough 
identical to Basic 2 with the 
obvious exception that the 
built-in assembler produces 
Z80 machine code rather than 
6502. 

If you like programming in 
Basic then sure, this is as good 
as any, but it isn’t portable. 
That’s why Acorn also provides 
Professional Basic, which a 
number of CP/M business 
programs are written in. 

CP/M was originally written 
for the antiquated 8080 
processor and this is reflected 
in the assembler and monitor, 
both of which can cope only 


RC 


with 8080 code — not too much 
use on the far more powerful 
Z80. CP/M’s editor (ED) is 
infamous, and rightly so. 
Anyone thinking of developing 
programs with it should give up 
now. 

No self respecting 
programmer would be seen 
dead onasystem providing this 
veritable dearth of facilities. To 
this end the rest of the bundled 
software is aimed fairly and 
squarely at the small business 
user, who will get asubstandard 
word processor, a spreadsheet 
which makes QL Abacus look 
like Framework, and a business 
graphics package of stunningly 
boring quality. 

The inclusion of Nucleus, the 
acclaimed program and report 
generator is Acorn’s one saving 
grace. It is easily the most 
useful package in the bundle, 
along with its sister package 
called Accountant. There are a 
couple of other programs too, 
but isn’t that always the story. 
Quality not quantity, Acorn. 

The (very) small businessman 
would undoubtedly find this 
package useful, but the price 
(£400 for the BBC, £400 for the 
2nd processor, £300 for the 
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printer, £250 for the monitor 
and £500 for the disc drives) 
can hardly be called 
competitive. Shop around. 
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Product: ACORN 6502 
Machine: BBC Model B 
Price: £195.50 


Supplier: Acorn Computers 


With a second processor 
fitted, the job of the BBC 
becomes exactly that of an I/O 
processor, handling keyboard, 
parallel and serial outputs, text 
and graphics, disc drives etc. 
The second processor takes 
over the standard work of 
running languages and 
applications programs. 
Communication between the 
two processors is handled via 
the Tube: a fast software 
interface which permits high 
speed communication, and 
running any BBC program 
which adheres to the Tube’s 
software protocols. 

The result is a faster 
computer with much more 
memory (an additional 64K). 
The improvements are 
particularly noticeable in 
graphics applications, and it is 
no coincidence that Acorn’s 
first software project for the 
second 6502 was Bitstik —a 
computer aided design 
package with utilities equal to 
those used by professional 
designers. It is a pity that Acorn 
left out the suitable plotter 
software to realise the potential 
power of the system. 

Setting up the 6502 involves 
a small palace revolution in the 
BBC’s (hereafter referred to as 
the I/O processor) sideways 
ROM sockets. Out goes the 
DFS, out goes the Basic, and 
out goes the NFS ROM. In their 
place is inserted a new Basic, 
known as Hi-Basic, and a new 
disc/Econet filing system, the 
DNFS; both ROMs are supplied 
with the 6502. 

Once this game of musical 
chairs is complete the I/O 
processor can be switched on. 
The 6502 is then switched on 
and the I/O processor reset by 
control/break, upon which the 
existence of the 6502 is 
recognised with the screen 
message: 


Acorn TUBE 6502 64K 
Acorn DFS 

BASIC 

> 
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The programmer now has at 
his fingertips up to 44K user 
memory in Basic within the 
6502, 50% faster execution 
speed, and can use any screen 
mode without worrying about 
the memory available. 

Character fonts are 
automatically exploded and 
keyboard characters can be 
immediately redefined. 
Languages can be stored on 
cassette or disc, as well as 
accessed from paged ROM. 

It may be uncharacteristic of 
Acorn to encourage the 
copying of ROMs, but under 
strict copyright instructions 
they permit users to do just that 
on page 20 of the user guide. 
Now, however, is the time to 
remind readers again that ROM 
software, like any other, will 
only squeeze through the Tube 
if it adheres to the correct 
protocols; unfortunately most 
ROM based software available 
for the BBC does not. 

Manufacturers such as 
Computer Concepts are 
currently attempting to rewrite 
6502 compatibility into their 
ROM software. This is not 
always possible because the 
ROMs to not have the vacant 
space on which to exhaustively 
re-write existing code. ROM 
code is generally not 
relocatable and can therefore 
operate only at the same 
location on the 6502 as it does 
onthe I/O processor. Computer 
Concepts give the example of 
the transfer of Basic, which 
goes to location &B000 in 6502 
RAM, leaving approximately 
10K of memory above Basic, 
which is therefore unuseable. 

6502 users have also found 
difficulties utilising the full 44K 
of RAM said to be available in 
Basic. In certain situations the 
memory available in Mode 7 
appears to be limited, and 
Hi-Basicrarelymakes more than 
20K of extra memory available. 
Further, while the manual states 
that the memories of the I/O 
processor and 6502 are 
distinguishable, this only 
applies in machine code. 

Hi-Basic makes a number of 
extra commands available to 
the user. The extensions and 
alterations include the 
following: ABS, a unary rninus 
operator; COUNT, which 
counts the number of 
characters printed using PRINT 
since the last new line; ELSE, an 
extension of the ON . . GOTO/ 
GOSUB to allow ELSE to be 
used inside procedures or 
functions; EVAL, which is used 


to evaluate strings; INPUT, an 
improved syntax for the entry of 
more than one string or 
variable; INSTR, another 
extension which returns the 
value of 0 if a longer string is 
searched for inside a shorter 
one ON ERROR, cannot 
accommodate all line numbers; 
OPENUP and OPENIN, the 
former now does the job of the 
latter, which itself has a new 
meaning —to open a file for read 
only operations. 
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Product: upGRADE Z80 
Machine: BBC Model B 
Price: £299 


Supplier: upGRADE 


Like the Acorn Z80, the main 
feature of the upGRADE 
second processor is its ability 
to run CP/M applications 
software. WordStar, Microsoft 
Basic, and a number of 
upGRADE’s own business 
packages are available for use 
on the BBC with this processor 
board. 

It is here that the similarity 
with the Acorn device ends, for 
upGRADE has used a novel 
solution to the problem of 
connecting up the Z80 to the 
\/O processor, and have added 
a number of extra features. 

Instead of using the Tube 
interface, the Z80 is connected 
via the BBC’s RS423 serial port. 
This decision has three major 
effects: firstly, the Z80 avoids 
the software bugs present in 
the Tube interface; secondly, 
speed is reduced, but the loss is 
minimised by the use of some 
clever software techniques 
(shortened OS calls) and floppy 
disc handling is speeded up by 
a 9600 baud bus within the Z80; 
thirdly, if you have a serial 
printer you cannot use it in 
conjunction with this processor 
because the RS423 is already 
occupied, unless the optional 
serial I/O board (price £25.00) is 
fitted in the Z80 expansion slot. 

A further unusual feature is 
the disc controller fitted into the 
Z80’s two expansion slots. A 
number of other expansion 
boards are available, including 
a64K RAM board which acts as 
a silicon disc, recognised by 
CP/M as drive P (CP/M can 
handle up to 16 drives so the 
silicon disc occupies the 
highest of these). 

Other expansion boards 


FEATURE 


available include an IEEE488 
interface, simple Centronics 
interface, PIO board, real time 
clock, tracker ball and interface, 
and a 192K RAM expansion 
board. There is also an 8” floppy 
disc controller, and a hard disc 
option for up to a 110 Mbytes 
Winchester. As a general rule 
only two expansion boards can 
be used on the Z80 
simultaneously. 

Operation of the upGRADE is 
simple; it uses standard CP/M 
64 with no frills attached and 
has excellent documentation 
with a full explanation of CP/M 
and its commands. The manual 
treats the user as a novice to 
CP/M but avoids the pitfalls of 
oversimplicity. There is even an 
explanation of the way in which 
data is stored on a disc. 
upGRADE recommend the 
purchase of an advanced CP/M 
manual for anyone who is 
unfamiliar with the operating 
system. 

Once booted up, a status 
report of the Z80 appears on 
the screen. This informs the 
user which expansion cards are 
present and have been 
recognised by the I/O 
processor. The first task is to 
format a blank disc in order to 
back up the system disc and 
applications software. This was 
our first problem. It proved 
impossible to format a disc 
without obtaining bad sector 
reports although this was 
probably because the system 
disc was corrupt. Numerous 
attempts at formatting were 
made, including trying to format 
an 80 track disc as a 40 track. 
Eventually we gave up, using 
the vacant sectors on the 
WordStar disc to store data. 
This upGRADE implementation 
of WordStar proved to be the 
real thing, with no significant 
changes to the command 
structure and no facilities lost; it 
was also quick. 

The upGRADE Z80 is a 
well-proven product, tested 
thoroughly in use on computers 
other than the BBC; its design is 
simple and uncomplicated. The 
crashes and failures to 
implement CP/M commands 
were therefore surprising. The 
disc drives used to conduct the 
review were also well-proven 
and unlikely to be at fault, so itis 
probable that the discs were to 
blame. 

The two expansion slots and 
boards available to fit into them 
make this version a more 
useful, flexible system and all 
round better bet than Acorn’s. 


ELECTRONICS & COMPUTING MONTHLY - 49 


REVIEW 


Put simply the Unicorn is a second proces- 
sor for the BBC Micro but once you hear its 
specifications it is difficult not to think of 
the BBC Micro as playing the secondary 
role! The Unicorn offers the BBC user an 
entry into the 16/32 bit world of the 68000 
processor running UNIX Ill for far less than 
the price of a completely new system. 

This is not to say that the Unicorn is in the 
same price bracket as the BBC Micro — at 
£2895 excluding VAT it is definitely in its 
own class when it comes to BBC second 
processors! Even if you consider the 
Unicorn unattainable in view of its price, 
you may still find some of the details of the 
way the Unicorn works with the BBC Micro 
interesting. 

Torch, the manufacturers, are well 
known for their Z80 second processor for 
the BBC Micro and now that they have 
been taken over by Acorn it will be interest- 
ing to see what happens to those product 
lines which compete directly with Acorn 
products. However, the Unicorn and its 
associated hardware is quite safe in that it 
is unique to Torch and quite an asset as far 
as Acorn is concerned. 


Solid hardware 


The Unicorn is a remarkably small steel 
box considering how much it contains. 
Most of the space is taken by a pair of disc 
drives, one double sided 400K 5” floppy 
and one 20M 5” Winchester drive. The 
floppy disc drive is intended to be used for 
software and data interchange and for 
backing up files from the Winchester disc. 
The Winchester disc itself is, of course, the 
main storage device for the system. The 
large capacity offered by Winchester discs 
is not the only reason for using them in con- 
junction with advanced processors like the 
68000; they are also very fast. 


The physical construction of the Unicorn 
is such that the two discs are stacked one 
on top of the other with the Winchester at 
the bottom of the column to give the extra 
weight needed for stability. On top of the 
disc drives are two small PCBs holding the 
electronics for the Winchester interface 
and at the very top of the stack is a familiar 
switch mode power supply. 

The main logic board is too large to be 
mounted in this way and it is accommo- 
dated at the side of the case at right angles 
to the disc drives and their associated 
electronics. This board is fairly simple, 
holding 256K of RAM in the form of banks 
of 64K chips, a Z80 processor and a 68000 
processor. Apart from an EPROM holding 
system software that’s all there is to the 
processor part of the Unicorn, and this 
suggests that if it wasn’t for the Winchester 


UNICORN 
2nd PROCESSOR 


Paying nearly £3000 for a second processor 
may seem to be a case of the tail wagging 
the dog. Wait until you see the Unicorn’s 

spec. sheet though. Mike James reports. 


implies that not only do you have to have a 
model B BBC Micro but also the disc inter- 
face and filing system ROM fitted. 

The only support that the Unicorn pro- 
vides for the floppy disc is a power supply 
and aconvenient cabinet —the rest is down 
to the BBC Micro. In the case of the hard 
disc things are very different and the 
Unicorn contains two medium sized PCBs 
packed with the necessary electronics to 
send and receive data over the 1MHz bus. 

The main PCB containing the Z80 and 
the 68000 is not directly connected to 
either of the two disc drives and in this 


“The main board is fairly simple, holding 256K of 
RAM in the form of banks of 64K chips, Z80 processor 
and a 68000 processor”. 


disc the price of the system would be a lot 
less. 

Overall the quality of construction is very 
good and the way that the disc drives and 
PCBs have been mounted has produced a 
good looking and very compact system. 


e & 

BBC interfacing 

The hidden cost in the Unicorn system is, 
of course, the need for a BBC Micro. This 
not only provides a high quality 80-column 
VDU and colour graphics display but also 
handles the disc interfaces. In the case of 
the floppy disc the BBC Micro’s standard 
disc controller hardware is used. This 
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sense you can think of the Unicorn as 
being composed of three entirely separate 
subsystems: 


1 a 5” floppy disc interfaced via the 
usual BBC Micro disc interface 

2 a 5" Winchester interfaced via the 
1MHz bus 

3 the processor board interfaced via 
the tube 


Indeed Torch do sell the dual disc combi- 
nation in the same box for use with their 
Z80 second processor card; this is 
mounted inside the BBC Micro’s case. By 
looking at the price for this combination — 
£1995 — and doing alittle arithmetic it is not 
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difficult to work out that the cost of the Z80/ 
68000 processor board is only £500 and 
the Unix software is, a little less reasonably 
(but outside Torch’s control) £400. The 
only conclusion to come to is that the Win- 
chester is still a little on the expensive side. 
You may be wondering if you can have the 
advantages of the 68000 without having to 
invest in a Winchester disc? The answer, 
but only in theory, is “no” because at the 
moment at least a 68000 without a Win- 
chester disc is like a fish out of water. The 
main problem is that Unix needs a hard 
disc to operate. One possible solution 
might be to use the 68000 version of OS9 
(see the July issue of E&CM) but currently 
Torch do not support -this or any other 
operating system for the Unicorn apart 
from Unix. 


Using the Unicorn 


Setting up the Unicorn is fairly straight- 
forward, involving three ribbon cables and 
the insertion of an extra ROM in the BBC 
Micro. It is fair to say that Torch normally 
like to do this sort of thing for the user, but 
after being told of the number of machines 
that | had pulled to bits in the course of 
reviews they agreed that | could attempt it! 
My only real criticism of the system is the 
short length of the ribbon cables connect- 
ing it to the BBC Micro. | appreciate the 
reasons for needing to keep such cables 
short, ie to minimise noise and hence 
errors, but | still found it a little frustrating to 
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have the two units “tied” so closely 
together. 

When the Unicorn and the BBC Micro 
are first switched on the Z80 system is 
“booted” up running CP/N — Torch’s equi- 
valent of the well known CP/M operating 
system. It is quite easy to change to good 
old BBC BASIC under software control but 


ee 

“Overall the quality of 

e e 

construction is very 

good”. 
this looses all of the power of the Z80 and 
the 68000 of course. While running CP/N 
the floppy disc is configured as drive A: 
and the Winchester is divided into a 
number of ‘logical’ drives. For example 
drive B: and C: both refer to different stor- 
age areas of the same Winchester disc. 
This convention of using-logical drives to 
divide up a large capacity Winchester is by 
no means unusual but it does limit the size 
of the largest file that you can store. In the 
CP/N mode the Unicorn can run any of the 
standard software that can be found on the 
other Torch computers and much of the 
available CP/M software. In this sense the 
Unicorn does turn the BBC Micro into a 
workable business machine but as the Z80 
second processor alone does this the 
importance of the Unicorn is its ability to 
run Unix. 

The Unix operating system is stored on 
the Winchester disc in areas correspond- 
ing to logical drives D: and E: although if 
you are not using CP/N extensively more 
can be allocated. The entire Unix operating 
system is supplied on a large number of 
floppy discs and before you can run Unix 
the kernel and a few essential programs 
have to be transferred to the Winchester. 
Following this the operating system can be 
loaded simply by typing UNIX. Unicorn 
Unix is a standard Unisoft implementation 
of Unix Ill including the vast collection of 
programs that have come to be associated 
with it. It should be noted at this point that 
none of the programs are directly useful to 
anyone interested in tackling an applica- 
tion apart from text processing. Unix is 
essentially an environment for program 
development; if you want business soft- 
ware then you will have to buy it as an 
extra. (If you would like to know more about 
the characteristics of Unix then see the 
article on OSQ in July’s E&CM.) 

In the short time | had to test it | can only 
say that Unicorn Unix works as well as any 
other implementation that | have used. The 
256K of RAM is considered to be about the 
smallest memory that produces a work- 
able system and if | was going to be using 
Unix on a regular basis | would allocate 
more of the storage used by CP/N for Unix 
itself. The floppy disc is a very reasonable 
way of transferring Unix files and data to 
and from the hard disc and the Winchester 
is indeed fast. 


Documentation 


The only thing | can say about the 


REVIEW 


documentation is that it was disappointing. 
Although Unix was accompanied by three 
huge volumes of documentation there was 
little of use to the complete beginner. 
Torch recognise this fact and do recom- 
mend a number of introductory books on 
the subject but this is not an approach to 
documentation that is to be encouraged. 
As far as hardware specific documentation 
is concerned there was virtually none! 
Apart from a few loose sheets indicating 
how to start the system and how to use the 
hard disc and other Torch-provided 
utilities there was no information on the 
hardware or software configuration — not 
even a memory map! This may be a suita- 
ble approach for the sort of user that Torch 
has in mind for the Unicorn but it left me 
feeling a little in the dark. Finally, it is worth 
mentioning that the three Unix manuals 
that come with the system really are for 
reference only and you do need a Unix 
primer to come to grips with the system. 


Who's Unicorn? 


The Unicorn is an excellent piece of 
hardware and it certainly does offer a 16/32 


Seen baw CoS 


A high quality of construction is evident from this 
view of the main logic board. 


bit second processor for the BBC Micro, at 
a reasonable price if you take into account 
the presence of the Winchester disc. How- 
ever after using the system for a while | 
cannot help thinking that Unix still has 
some way to go before it reaches any sort 
of acceptance within the personal com- 
puter community. After spending £2895 on 
a Unicorn system plus the purchase of a 
BBC Micro, there is still not much that you 
can do apart from learn about Unix unless 
you are prepared to spend more money on 
applications packages. Of course, the 
system can be seen as a sort of insurance 
policy — the Z80 CP/N system for now and 
the Unix system just in case it does turn out 
to be THE operating system of the future — 
and for lots of users this strategy makes 
the Unicorn a sensible choice. 
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** COMPUTERS sie 


APRICOT 


F1-from 

Point7 from 
PORTABLE from 

256K 315Kx2 MONITOR 
256K 720Kx2 MONITOR 
Xi 256k 10MB MONITOR 
9000 Multi User 21MB 


COMMODORE = 8250 DISK DRIVE 
COMMODORE 8296 
COMMODORE SX-64 PORTABLE 
COMMODORE 64 

COMMODORE DISK 1541 


COMMODORE 


10MB 


£165.21 
IBEK PARALLELINTERFACE £59.50 
COMMODORE 1530 C2N CASSETTE £32.00 
col £1795.00 
£945.00 


4995.00 


UNBELIEVABLE 
SAVINGS 


ANADEX 
ANADEX 
BROTHER 
BROTHER 
CANON 
CANON 
EPSON 
EPSON 
EPSON 
EPSON 
EPSON 
HONEYWELL 
MANNESMANN 
RDRNESMAN 


£ 
M20 160KB 2x320KB Drives £1295.00 
M24 128KB 2x360KB Drives £1658.00 
M24 128KB 10MB Hard Disk biel 


W&AIV 


MBC 555 oe Drives Bidoy 00 
£2850. 


256K 10M 

256K 2.4MB 

128K 1.2MB 

Memory Expansions from 
Express Accelerator Boards 
External Hard Disk Drives 


** SOFTWARE ** 


ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 


LOW COST 


WORDSTAR 
OPEN ACCESS 
LOTUS 123 
SYMPHONY 
MULTIMATE 


** MATRIX PRINTERS ** 


DP-6500 500cps 
WP-6000 

EP44 

HRS 

PW1080A 160cps(NLQ) 
PW1156A 160cps (NLQ) 
RX 80T 100cps 

RX 80F/T 100cps 

FX80 160cps 

FX 100F/T 160cps 

LQ 1500 200cps (NLQ) 
From 

MT8080cps 

MT180 160cps (NLQ) 
PINWRITER P2(P) 

DRE 8850 3001pm 

DRE 8925 240cps 

82A 120cps 

84A 200cps 

OKI92P 160cps 

OKI 2410P 350cps 
GP100A 

CP80 Model Il FT 
DELTA 10 160cps 
DELTA 15 160cps 
GEMINI 10X 120cps 
GEMINI 15X.120cps 
RADIX 10 200cps (NLQ) 
RADIX 15 200cps (NLQ) 
1550 120cps 

TH2100H 192cps 


930 200cps NLQ 80cps £1350.00 


MAYFAIR 
MICROS 


** DAISYWHEEL ** 
** PRINTERS ** exvar 


BROTHER 
BROTHER 
BROTHER 
BROTHER 
BROTHER 
BROTHER 
DAISYSTEP 


HR1 

HR15 

HR15 Keyboard 
HR15 Sheetfeeder 
HR15 Tractor Feed 
HR25 


2000 20cps 

630 API 

Sheet Feeder 

6100 18cps 

2010 Serial 20cps 

2030 Parallel 20cps 

3510 Serial 35cps 

3530 Parallel 35cps 

7710 Serial 55cps 

7730 Parallel 55cps 

11/40 RO 

11/55 RO 

9/45 RO 

9/55 RO 

RP1300S 

RP1600S ; 
RP1600SFLOWRITER8k £1249.00 
RP1600S FLOWRITER 8k 

IBM PC £1299.00 
RP1600S Sheet Feeder £459.00 
RP1600S Tractor £138.00 


TP1 12cps £195.00 
STARWRITERF104040cps £895.00 
STARWRITERF105555cps £1235.00 
Sheetfeeder £459.00 
Tractor £138.00 


** VDU’s & TERMINALS ** 


D BASE II 

OMS DELTA 

FRIDAY 

FRAMEWORK 

Not only do we offer top quality products at low 
prices. We also support and develop Software with 
the assistance of our long established software 


LONDON SW18 1AJ 


EPROM PROGRAMMER 
for the BBC 


A very high quality product direct from 

the manufacturers, contained in attrac- 

tive sloping box with low insertion force 

socket and neon indicator for program- 

ming fitted as standard, the software 

adopts the high efficiency method for 
programming 2764 and 27128. This 
allows up to 100% faster programming, 
software in machine code, supplied on 
cassette and can be placed in eprom. Very 
easy to use, menu driven with easy to use 
instructions. This unit is completely self 
contained with its own power supply and 
plugs into the user port. 


THIS PROFESSIONAL UNIT ALLOWS: 


_ Will program: 2716, 2732, 2532, 2764 and 27128 eproms. 

. Copy eprom into memory and compute checksum. 

. Blank check eprom. 

. Program eprom from memory. 

. Verify byte by byte dnd compute checksum. 

. allow buffer start area to be changed. 

. All operating system calls may be used when in menu mode. 

. Semi-intelligent programming. Typical time to program a 2764 8k device is approx. 
50 sec. depending on the data to be programmed. 

. Additional software supplied to enable your own program (basic or machine code) to 
be put into eprom with the necessary leader information to allow calling with a 
*command. Downshift routine to enable basic programs to be run is also supplied. 


COST £46.50 please add 15% VAT £1.00 post and package 


ORDERS TO: 

H.C.R. ELECTRONICS (Dept ECM), Industrial Unit, Parker 
Road, Chelmsford, Essex CM2 OES. 

Access Orders Phone: a 
Chelmsford (0245) 350188 24 hours sm | 


OeOnoOnPwn— 


wo 
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BLENHEIM HOUSE, PODMORE ROAD, 


TEL: 01-870 3255 


We accept official orders from UK Government and 
Educational Establishments. Mail Order and Export 
dept. Enquiries welcome. Callers by appointment. 


CIFER T4 £760.00 
Bp asi ESPRIT Fixed Keyboard £395.00 
QUM QVT 103(VT100 VT131) £695.00 
TELEVIDEO 910 £489.00 


** PLOTTERS ** 


MANNESMANN PIXY PLOTTER 
GOULD PLOTTER 


COMPUTER/ROBOTICS 
TRAINING 


FULL-TIME COLLEGE COURSES 


15 MONTHS 
BTEC Higher Certificate (HNC) in 
Computing Technology 


Next course commences 7th January and 22nd April 


9 MONTHS 
BTEC Higher Certificate (HNC) in 
Computing Technology 


Next course commences 17th September 1985 


Subjects: Foundation Electronics, Digital Tech- 
niques, Micro-electronics, Microprocessors, Micro- 
computer based systems, Industrial Robotics, 
Hands-on Machine code and High Level 
programming, Fault diagnosis and ATE, plus in 
course project work. 


(Shortened courses can be arranged 
for applicants with previous 
knowledge) 

Prospectus from: 


LONDON ELECTRONICS COLLEGE (Dept ECM) 
20 Penywern Road, Earls Court, London SW5 9SU 
Tel: 01-373 8721 
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LOMPUTER 


IDC SHROUDED HEADERS 
WITH EJECTING 
LOCKING ARMS 


CONNECTORS IDC 


bond — 
B_ Socket Straight Right Angle 

£0.85 £0.80 10-way 85 90 

14-way 

16-way 

20-way 

26-way 

34-way £2. 

40-way . . (Centronics) 
50-way p # 36-way plug 

60-way . - 36-way socket 


COMPUTER LEADS 


ALL 1 METRE LENGTH Dual disk drive 1m £10.25 
BBC £9.95 | Singlediskdriveim £7.25 | SolderBucket eth mg 
BBC serial # 7 pin DIN Plug to 2x3.5mm ‘oer 5 : 
AMSTRAD ; 21x2.5m Jack plugs —-£2.25 aed ; 
MEMOTECH a 5 Pin DIN Plug to 2x3.5mm 37-way 
EINSTEIN i 21x2.5mm Jack Plugs £2.20 HOODS 95 
IBM PCC : 6 Pin DIN Plug to : 
SPECTRUM interface 6 Pin DIN Plug £1.95 
1 to RS232 2x3.5mm Jack Plugs to 
SPECTRUM interface 2x3.5mm Jack Plugs £1.25 
1 to Centronics 7 Pin DIN Plug to 5 Pin DIN 
CENTRONICS to Plug ‘ 9-way 
Centronics . 7 Pin DIN Plug to 3 Pin DIN 10-way 
DRAGON £9.95 Plug & 2.5mm Jack Plug £2.25 14-way 
: 7 Pin DIN Plug to 7 Pin 15-way 
DIN Plug £2.25 16-way 
5 Pin Domino Plug to 5 Pin 20-way 
Domino Plug £1. 

Phono Plug to Coaxial TV 
Aerial Plug 95p 


DIP HEADERS 


EDGE CONNECTORS 


2x23-way (ZX81) £1.85 
2x28-way (Spectrum) £2.10 
2x6-way VIC20/64 £1.20 
2x12-way £1.60 
DBL SIDED PLUG BOARDS 
2X81 23-way £1.25 
Surface master jack Spectrum 28-way £1.50 


socket 5 
Surface extn socket x pen monreetenne tT 
Dual outlet adaptor $ MONITOR LEADS 


Line jack cord 3mtr a into BBC 

BT jack plug BBC 6-pin to scart plug £4.95 Micro 

4core cable per mtr 

All surface units shuttered QL to colour monitor £1.75 > port. 
BT approved QL to mono monitor £1.25 


SPECTRUM EXTENSION LEADS CUSTOM ASSEMBLIES 


6 inch extension cable M to F 

6 inch Mto 2F's 3 

12 inch extension cable M to F £10.75 
Other configurations made to order — write or phone for quote 


SEND SAE Please add 15% VAT Free p&p C.W.O. or use (= 
FOR FREE COMPUTER LINK, Dept. EC11, PO Box 1, Ware, Herts. 
CATALOGUE [i@@anncaerieyss 


ANY COMBINATION OF 
IDC & RIBBON CABLE 
LEADS MADE TO ORDER 


Snowdrift House, Bolton Street, Salford, Manchester M3 5FP 
Telephone: 061-832 7509 


for the ZXSpectrum 


Cis a fast general purpose programming language, C is also portable so you can be sure 
that your programs will run on almost any computer (including the QL). All the major 
American software houses now use C, and there is increasing demand forC programmers 
in the UK. 
Nowyoucan write in Con your 48K Spectrum, Chameleon Cis a full implementation with 
a function library which supports Spectrum graphics and peripherals, as such it is ideal 
for those who wish to learn C as well as those who wish to program professional games 
for the Spectrum. 
Available direct from Chameleon for £18.50. We shouldbe shipping the program shortly, 
meanwhile we suggest you buy “C Programming Guide” by Purdum for $16.75, Al prices 
are inclusive of VAT, UK postage and packing. 
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Fits directly 


BNC plug to phono plug £2.95 analogue 


For the BBC 
Microcomputer 


Software 

PASCAL-T 

Pascal-T is a 16K Eprom program capable of compiling source 

PASCAL into a compact and very fast threaded-interpretative 

code. Full Editor and disk support are included, together with: a 

comprehensive manual which contains many program examples. 
Price £59.00 


XCAL 

A computer-aided learning system in a 16K Eprom and support 
disk. The emphasis here is that no programming skills are required 
in the construction of the learning sessions or their playback, as the 
whole package is completely screen driven. Facilities include: Text 
Pages, Graphics and Histograms. Price £65.00 


FORTH 
A choice of configurations as follows: 
8K Eprom + Disk containing assembler and program examples. 
Price £34.72 
16K Eprom containing assembler and utilities. Price £49.00 
Disk-based Forth for the BBC 6502 2nd Processor. Price £29.00 
All the above are Econet II compatible and utilise DFS compatible 
files to hold Forth screens. Supplied with 200+ page manual. 


ELECTRON FORTH 

An 8K Eprom for the Acorn Electron, complete with comprehensive 
manual. Price £30.00 
LOGO-FORTH 


A 16K Eprom program introducing this very powerful but friendly 
turtle-graphics language. Users also have access to the support 
Forth nucleus. Suppled with comprehensive manual. Price £59.00 


M/UTS 
Powerful machine-code monitor with disk utilities on 8K Eprom. 
Price £19.95 


Business Software 
A suite of three programs as follows: 
Sales Ledger 
Purchase Ledger 
Invoicing & Stock Accounting 
All include comprehensive documentation. Price each £90.00 


Software for the CMS 6809 2nd processor 
FLEX with Assembler and Editor. Price £85.00 
FLEX FORTH includes Editor and Assembler together with over 
100K of utilities and example programs. Price £50.00 
PL9 Compiler — very advanced native-code compiler, similar in 


syntax to Pascal. Price £98.00 
‘C’ Compiler. Price £170.00 
LUCIDATA PASCAL Price £105.00 
Hardware 


“BSECURE’ Security cabinet for the BBC Microcomputer. All steel 
construction, colour metched to BBC Machine. Features a lockable 
compartments with integral drawer mechanism in which the 
machine is situated. Above this is a separate compartment which 
will accept a 19” Eurocard Rack or other equipment. 
External dimensions are: 

Width: 20” 

Height: 13” 

Depth: 17” 


» Available in the following formats: 


Cabinet only Price £60.00 
Cabinet + 19” Rack, PSU and7 card Backplane. Price £198.00 
6809 2nd Processor with Tube Interface and linking software. 


: Price £274.00 

Eurocard version of above fitted card front Price £289.00 
Connecting Cables for above cards: 

Short 3 Price £15.00 

Long Price £20.00 
GRAPHICS CARD 
A 64K high resolution graphics card for use with the 6809 2nd 
processor. Price £299.00 
6502 Low cost controller card. 
6809 Low cost controller card Price £119.00 
ROM Programmer card Price £130.00 


All prices exclude VAT Other cards available — Please enquire 


Distributors for ACORN, MICROVITEC and CUMANA 
and also dealers for many other leading manufacturers — 
please enquire for comprehensive product list 
TRADE Enquiries are always welcome 


HCCS Associates Retail sales also at: 
533 Durham Road, Low Fell HCCS Microcomputers 
Gateshead, Tyne & Wear 122 Darwen Street 

NES 5EY Blackburn, Lancs 


Tel: (0632) 821924 Tel: (0254) 672214 
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ARE [clieChON 


14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, RICKMANSWORTH, HERTS. 
@ TELEPHONE: 0923777155 @ 019500195 


UNIT 


SLIMLINE DRIVES: Inc VAT LEADS “READY-MADE”: Inc VAT 
SINGLE DRIVES CASED: 6 pin DIN to 6 pin DIN plug (RGB) 1.5mt £2.99c each 
40/80 k 200K itchable T £164.9 6 pin DIN to 6 pin DIN plug (RGB) 2mt £3.56c each 
oyetats ae See pase etter pits, Se eee a 6 pin DIN to 6 pin DIN plug (RGB) coiled cable £6.90c each 
yee ee eae a 6 pin DIN plug to 6 pin DIN socket (RGB) extension £2.99c each 

BBC Power. 6 way to Disc Drive 4 way 1.5mt £3.45 each 

DUAL DRIVES CASED: BBC Power 6 way to Disc Drive 4 way 2mt £4.14c each 
40/80 Track 400K Switchable Teac 55 £329.82a See Pemet 6 way to Gee 4 way 1.5mt ro yrs ona 
/ k K itch. TEC 7.8 jonitor lead Cto 1.2mt 3.45c eacl 
Bran rack ROOK SWitchay? EST oe Monitor lead TV to PHONO 1.2mt £2.99¢ each 
INTEGRAL POWER SUPPLY: RIBBON LEADS: Inc VAT 
Fitted to any of the above drives £26.45b Disc Drive single 1.2mt £6.67c each 
Disc Drive dual 1.2mt £10.12¢ each 

POWER SUPPLY UNIT: £32.20b Printer Imt £7.82c each 
% Colour finished to match BBC Uriptar ont £11.27¢ sean 
: 2 Parallel 26-26 pin Imt £7.59c each 

% 6pin BBC Outlet or Dual Power lead for disk drives. Parallel 26-26 pin 1.5mt £8.74c each 
(Please specify when ordering). Parallel 26-26 pin 2mt £9.43c each 

‘ Serial 25 pin D type plug each end 2mt £12.88c each 

FLOPPY DISCS: (Boxes of ten) Serial 25 pin D type plug each end 5mt £15.18c each 
3M’S D/Sided D/Density 5.25" £27.37c CONNECTORS: rage écoknte: 
3M’S S/Sided D/Density 5.25” - £16.10 BBC Power 6 way housing £0.35c each £0.40c each 
BBC Crimp Terminals £0.80c each £0.90c each 

PRINTER STAND: £13.11¢c Disc Drive 4 way housing £0.29c each £0.24c each 
Disc Drive Crimp Terminals £0.10c each £0.09c each 

Various Din Connectors £0.40c each £0.48c each 

RGB CONVERSION KIT: DISC INTERFACE PARTS: Inc VAT 
lease telepho for detail Eprom HITACHI HN482764G £9.20c each 
(p ‘ig Pp ne. deta s) Low power Schottky 74LS10 £0.48c each 
£38.64c Inc VAT Low power Schottky 74LS38 £0.48c each 
Low power Schottky 74LS123 £1.21c each 

o > Low power Schottky 74LS393 £1.43c each 

PHILIPS 14” COLOUR TV/MONITOR: CMOS 4013BCP £0.70c each 
£234.60a Inc VAT CMOS 4020BCP £1.00c each 


WE ALSO STOCK A WIDE RANGE OF ELECTRICAL COMPONENTS 


PHILIPS 14” COLOUR TV: i.e. ICs/CAPS/CONNECTORS etc. 


£184.00a Inc VAT 


DON’T BUY A COLOUR MONITOR! 


HAVE YOUR 14” & 16” PHILIPS or PYE COLOUR TV 
CONVERTED TO A TV/MONITOR 


“ONLY” £49.91a Inc. VAT 


Image clarity comparable to leading monitors 

Includes RGB lead for connecting with BBC 

Conversions carried out at our workshops within 2/3 days 
Please telephone for other makes 


wt > tt 


CARE ELECTRONICS presents. CPX2 “X” SWITCHER 


Changing leads becomes a thing of the past!!! 
26pin (as BBC) 2 Micros driving 2 printers at the same time 
Can be used as a “T” switcher 
All outputs BUFFERED enabling longer leads between units 


No strain on your BBC power supply, as the “CPX2” comes complete with its own 
internal power supply 
Easy to install and operate 
Colour Finished to match BBC 
Supplied with moulded mains plug 
onths Guarantee 


“ONLY” £85.10b Inc. VAT 


PRINTER SELECTOR: - - - - 
ns 26 Pin as BBC 
1 Micro to 3 Printers. 


ore 


ul 


Ci 


£65.09c Inc VAT 


RS232 “T” SWITCHER: £55.20c Inc VAT 
25 pin “D” type Connectors 


RS232 "X" SWITCHER: £65.09c Inc VAT 
25 pin “D” type Connectors 


ag 0923 777155 By post. Enclose your Cheque/PO m 


eke ke & HERE IT IS JUST RELEASED xk&xx*% 

THE CARE ELECTRONICS LOW PROFILE 
ROM MODULE SYSTEM 

Superb styling 

Low Profile 

Avoids damage to BBC from changing Roms 

constantly. 

Easy to use and install. 

Prices lower than any other ROM System. 


£17.25c Inc VAT 
£4.37c Inc VAT 


+ HH 


Complete Kit 
Spare Cartridge 
5 Cartridges £20.70c Inc VAT 
10 Cartridges £39.10c Inc VAT 
For larger quantities Consult our factory at the 
above telephone No. 


MAINS FILTER 5 amp: 
*% Noise and Transient Filter 


* 
% Moulded mains plug 


4 Socket outlets 


£45.08b Inc VAT 


HOW TO ORDER: 


ade payable to CARE 


Electronics. Or use your ACCESS. Allow 7 days for delivery. 


“Ree 


a =£8.00 b = £5.00. 


Please add carriage. | 
’ EN 


c = £2.00 


@) 49 48 40 489 49 49 47 £7 
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There are a number of possible applica- 
tions for this system. At its simplest, it 
could be used as an IC test clip to monitor 
the states of the 16 pins of an IC (or more 
than 16 as will be explained later). If certain 
lines are made available on the computer 
to provide digital outputs, we could set up 
a system to test automatically whether cer- 
tain IC’s are functioning properly. This 
could be extended to testing out complete 
digital systems, making it possible to build 
an automatic test station very cheaply. 


e e 
Starting simply 
If you only want to monitor 8 lines then you 
don’t need to use the VIA’s shift register — 
you can use the user port directly. Asimple 
program for this is given as Listing 1, 
which displays the states of the eight lines 
as a series of 1’s and 0’s. 

The eight lines are read into the variable 
A% (line 30), the cursor is moved to a par- 
ticular place on the screen (40), and the 
FOR-NEXT loop (50 — 80) displays this 


number in binary. This is done repeatedly 
VE ail eaiemaiem 


Paul Beverley shows how the BBC micro can be used to monitor and 
display the logic states of a number of lines 


by printing the least significant bit on the 
screen (60) and then dividing by two in 
order to move all the bits down one place. 
The result is not a true binary equivalent of 
A% since it is in the wrong order, ie the 


1@ CLS 

20 REPEAT 
AZ=7&F E60 
PRINT TAB(O,S) " "; 
FOR NZ=1T08 


PRINT AZ AND 1; 
AZ=AZ/2 
NEXT 
UNTIL®@ 
180 END 


least significant bit is on the left, but this 
should not matter as we are only interested 
in the states of individual lines. Thus the 
display gives the states of PBO to PB7, left 
to right, across the screen. 


A 16 line monitor 


If you want to monitor more lines than 
eight, say 16 or more, then one way would 
be to use octal latches which, with a bit of 
address decoding, could be put onto the 


1MHz bus. However, a simpler and 
cheaper way is to put two or more parallel- 
in serial-out (PISO) shift registers together 
and read them into the VIA shift register 
serially. The circuit diagram (Figure 1) 
shows just how straightforward the circuit 
is: it consists of two 74LS165 PISO shift 
registers linked in a closed loop, clocked 
from CB1 and with PBO providing a load/ 
shift control line; the parallel inputs to the 
PISO registers are then linked up to the 
lines under test, and the data on them is 
latched into the registers using the PBO 
line; this data is then automatically shifted 
into the VIA shift register, on the CB2 line, 
using the output from the CB1 line to clock 
the external shift registers. 

The software needed will depend on the 
particular application, but three programs 
(Listings 2, 3 & 4) are given in order to 
show the techniques used, and to provide 
a means of testing out the hardware. List- 
ing 2 uses only BASIC, to show that it is not 
necessary to go into machine code pro- 
vided you aren’t worried about speed. 


Listing 3 provides the machine code | 
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PROJECT 


DATA INPUTS 


Figure 1. The circuit is based on two PISO ICs. 


routines needed for high speed monitoring 
and Listing 4 adds the facility for checking 
whether any of the lines are changing state. 

One confusion tha may occur with the 
hardware as it stands is that — because of 
speed differences — the VIA shift register 
clocks afterthe external shift registers. The 
first bit is missed and the second is read in 
first of all. One solution is to clock the 
external and internal VIA’s separately by 
generating pulses on two of the user port 
lines. In this way, you could ensure that the 
VIA was clocked before the external shift 
register. 


Alternative approach 


But this is a cumbersome method. A bet- 
ter alternative is to feed back the output of 
the first shift register into the input of the 
second, which causes the data to circu- 
late. In this way the bit which was missed 
re-appears as the very last bit to be 
clocked into the VIA. This is the reason for 
the complicated-looking calculation at line 
220 in Listing 2, which shifts and rotates 
the binary number back into its original 
position. The equivalent line in Listing 3 
(line 170) is not as complicated because 
the machine code program has already put 
the two bytes from the two registers into 
the single variable, A%. 

However, this software correction would 
not be necessary in a practical system. All 
you have to do is to label the 16 data input 
lines according to the positions in which 
they appear in the two bytes of data 
acquired, regardless of where they are 
actually connected in the circuit. However, 
for the purposes of testing the system, it is 
easier if the displayed bits bear a direct 
relationship to the eight lines going into 
each shift register. 


Program analysis 
LISTING 2 


After initialising one or two variables and 
clearing the screen, the PBO line is set up 
as output by puttirig a1 into the data direc- 
tion register (line 40). The auxiliary control 
register is used to set the shift register into 
the “shift in under control of the system 
clock” mode (line 50, 010 in bits 4, 3 and 2 
ie 00001000 in binary). 

Lines 80 and 90 generate a pulse on PBO 
which causes the shift registers to be 


: 


DATA INPUTS 


loaded from the parallel data inputs. At line 
110 there is a “dummy read” of the shift 
register which is needed because the 
clocking sequence on the VIA shift register 
is not initiated until you actually read the 
shift register (&FE6A). The number which 
this dummy read produces will in fact be a 
repeat of a previous reading and is there- 
fore ignored. The two bytes which give the 
value of the data that has just been latched 
in, are read into variables X% and Y% 
(lines 120, 130). 

PROCcalc takes thése two bytes and 
makes them into a single 16-bit variable 
which has been rotated so that the 16 bits 
relate directly to the 16 input lines. It is not 
strictly necessary to do this rotation, but it 
does make it easier when setting up the 
system. Sear 

The display routine, PROCdisplay, is 
simply an extension of the routine. in List- 
ing 1. It displays A% as two sets of eight 
bits separated by a space. 


1@ ShiftReg = &FE6A 
20 PB = &FE60 
30 CLS 

40 ?7&FE62 = 1: 
SQ 7&FE6B = 8 : 


REM Data direction Register 
REM Auxilliary control register 


68 
70 REPEAT 
: REM Load external S.R. 
: REM External S.R. to shift 


Dummy = ?ShiftReg 
X% = ?ShiftReg 
Y% = ?ShiftReg 


PROCcalc 
PROCdi splay 
UNTIL® 

END 


DEF PROCcalc 

REM ##teH ee 

A% = X4/2 + Y%R128 + (X% AND 1) #88088 
ENDPROC 


DEF PROCdisplay 
REM #8 tease 

ex =2 

PRINT TAB(@,3) " "5 


FOR N% = 1 TO 8 
PRINT A% AND 15 
AZ = AZ/2 
NEXT 


1) 
PRINT" ee | 


FOR N%Z = 1 TO 8 
PRINT AZ AND 15 
AX = AL/2 
4008 NEXT 
418 ENDPROC 


LISTING 3 

Much of this is similar to Listing 2, except 
that the reading of the registers is done by 
a machine code routine called “read” (lines 
440 — 640). The other difference is that this 
routine puts the two bytes straight into the 
variable A% which simplifies -PROCcalc. 
The machine code section is as follows: 
450 Put 4 in the accumulator, ready to be 

used in the “wait” routine. 


‘460 — 490 produce a pulse on PBO 

510 read the shift register and wait for it to 
complete its clocking, but ignore the 
result. 

520 read SR again 

530 put result (returned in X register) into 

second most significant byte of A% 

540 read SR, but don’t bother to wait for it 
to clock in since it is only the number 
already in the SR that we want. The 
number that will be clocked in as a 
result of having read the SR will actu- 
ally be a repeat of the byte previously 
read. 

550 put result in low byte of A% 

560 end of “read” routine 

590 read the shift register 

620 start of wait routine — check whether 
bit 2 of the VIA flag register is set (ac- 
cumulator already contains 4). This is 
the “shifting completed” flag. 

630 if bit 2 is still equal to zero, go back 
and look again. 

(If you really want to optimise the speed 
of this subroutine, which is only used 
twice, you could put this code into the main 
body of the program at the two places 
where it is needed, remembering of course 
to use a different label for each branch — 
say “.wait1” and “.wait2”.) 


LISTING 3 


10 ShiftReg = &FE6A 
20 PB = &FE68 

3@ PROCassemble 

40 ?&FE62 = 1 
5@ 7&FE6B = 8 


PROCdi splay 
12@ UNTIL @ 
END 


DEF PROCcalc 
168 REM ###eee ee 

178 A% = AX%/2 + (AX AND 1)#&8000 
ENDPROC 


DEF PROCdisplay 
210 REM eee eee 
220 ex = 2 


PRINT TAB(@,3) " "5 


FOR N% = 1 TO B 
268 PRINT A% AND 13 
278 AZ = AZ/2 

NEXT 


PRINT" "3 


FOR N% = 1 TO 8 
338 PRINT AX AND 13 
340 AZ = AZ/2 

358 NEXT 
ENDPROC 


DEF PROCassemble 
39D REM Hie 

40@ FOR opt% = @ TO 2 STEP 2 
410 P% = &CO8 

COPT opt% 


-read 
450 LDA #4 
468 LDY #0 
478 STY PB 
488 LDY #1 
STY PB 


JSR read_wait \ dummy read 
520 JSR read_wait 
538 STX &4@5 
540 LDX ShiftReg 
550 STX &404 
RTS 


\ A% 2nd byte 


\ A% low byte 


-read_wait 
LDX ShiftReg 


wait 
620 BIT &FE6D 
638 BEQ wait 

RTS 


] 
678 NEXT 
688 ENDPROC 


LISTING 4 

The very useful extra facility provided. by 
Listing 4 is that it checks whether any of 
the lines are changing state. The display it 
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produces shows, as do many of the com- 
mercial IC test clips, which of the lines are 
permanently high, which are permanently 
low, and which are continually changing, ie 
have some sort of square wave applied to 
them. This is done by using the exclusive- 
OR function. If you take two samples of all 
the data lines and exclusive-OR the two 
numbers together, then lines which are in 
the same state in both samples give a zero 
. bit in the result, but those bits which are 
zero in the first sample and 1 in the second, 
or vice versa, will produce a logic 1 in the 
answer. The results of the various samples 
are logically OR’ed together, so that any 
line which has changed at any of the test 
times comes up withalogic1. 

Although this is actually done in machine 
code, we can do the same thing in BASIC. 
If say four test values (A1%, A2%, A3%, 
A4%) are obtained, then the number (B%) 
showing which lines have changed is given 
by: 


B% = (A1% EOR A2%) OR 
(A2% EOR A3%) OR (A3% EOR A4%) 


Much of Listing 4 is similar to Listing 3, but 
the differences are as follows: 

50 —Y% is used to specify the number of 
times that the input lines should be read, 
checking each time for a change in any of 
the lines. . 

PROCcalc is omitted and it is assumed 
that the individual data lines would be iden- 
tified by their position in the displayed 
value of A%. 


160 The ACR is set up in such a way that 
PB7 is enabled to give a pulse train 
output which can be used to test the 
system. 

170 The high byte of timer 1 is set to start 
off the PB7 pulses train. 

180, 190 both A% and B% are initialised 

; to zero in case they had been 
used in a previous program. 

250 - 360 “PROCdisplay” is similar to 

Listing 3 except that A%, 
which is re-named —value%” 
for clarity, is actually the last 
value that was returned by the 
machine code routine, and B% 
(re-named “changed%”) is the 
number which has logic 1’s in 
those bits which have changed 
_ during the course of the test. 

310 this line checks it a bit has changed 
and if so backspaces and over-writes 
the 1 or 0 given by “value%” with an X 
to show that it is changing. 

320 adds some spaces in between the 

' displays of the two bytes. 

440 the start of the machine code routine 
which reads the external ‘shift regis- 
ters anumber of times as specified by 
the contents of the Y register. 

450 — 470 initialise B% to zero (could be 

done in BASIC immediately 
before “CALL read” at line 60. 


The comments on the routines them- 
selves should explain line by line what is 


happening. Basically the same testing pro-. 


cedure has to be done with each byte as it 
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LISTING 4 


1@ PROCinitialise 


PROCdisplay 
UNTIL @ 
END 


DEF PROCinitialise 
REM ###eteeeeeeeee 
SR = &FE6A 

PB = &FE6 
PROCassemble 
?&FE62 = 1 

?&FE6B = 8 + 192 : 
?&FE65 = 6 : 


REM 192 for PB7 pulses 
REM only for PB7 pulses 


DEF PROCdisplay 
230 REM #ttteeeeeee 
240 
250 @e% = 2 
268 PRINT TAB(@,3) " “5 
278 value% = AX 
changed% = B% 
FOR N% = 1 TO 16 
PRINT value% AND 1; 
IF (changed% AND 1) PRINT CHR$(8)5"X"5 
IF NZ = 8 PRINT" 
value% = value%/2 
changed% = changed%/2 
NEXT 
ENDPROC 


DEF PROCassemble 
REM ####eeeeee ee 
FOR opt% = @ TO 2 STEP 2 
P% = &COO 
COPT opt% 


-read 
\ dette 


LDA #8 
STA &408 
STA &409 


\ Set B% equal to zero, 
\ low byte and 
\ high byte. 


-read_again 
\ dead aE a aaa a 


\ External SR’s 

\ into load mode. 
\ External SR’s 

\ into shift mode. 


LDA #8 
STA PB 
LDA #1 
STA PB 


LDA SR \ Dummy read 

JSR wait_shift \ Wait for Ist byte to shift in. 
LDA SR \ Read it. 

TAX \ Keep a copy of it. 

CPY #Y% \ Does Y contain Y% ? 

BE@ storel \ i.e. First time through? 


\ Changed from last value? 
\ Record any changes 
\ in BZ. 


EOR &485 
ORA &409 
STA &489 


-storel 
\tenee 
STX &485 \ Record latest value. 

JSR wait_shift \ Wait until next byte is in. 
LDA SR \ Read it. 

TAX \ Keep a copy. 

CPY #Y% \ Does Y contain Y% ? 

BE@ store2 \ i.e. First time through? 


\ Changed from last value? 
\ Record any changes 
\ in BZ. 


EOR &404 
ORA &408 
STA &408 


-store2 
\ tee 


STX &404 
DEY 


\ Record latest value. 


BNE read_again 
RTS 


-wait_shift 
\ SEER EE 


LDA #4 
swait 
\seee 


\ Bit 2 is the SR flag. 


BIT &FE6D 
BEQ wait 
RTS 


\ Check SR flag. 
\ If not set then wait. 


ef 
NEXT 
948 ENDPROC 


comes in. The X register is used as a tem- 
porary store for the latest value’ obtained 
(580 and 710), and provided this isn’t the 
first time that the byte is being read (590, 
600 and 720, 730), you check whether it is 
the same as the last reading (620 and 750). 
This gives 1’s in the accumulator for each 
bit. that has changed, and is then logical 
OR’ed with the B% byte to record which 
bits have changed at any stage in the test- 
ing (630, 640 and 760, 770). Finally, the 
latest value is stored in A% (670 and 800). 
When both bytes have been checked in 
this way, Y is decremented (810) and if the 
count has not yet reached zero (820), you 


go back and read it again. The “wait_shift” 
routine is used as before, to wait until bit 2 
of the flag register is set, to indicate com- 
pletion of the shifting process. 


Timing problems 


Finally, going back to the hardware, during 
development of this system a timing prob- 
lem occured, similar to that which was 
described last month when using the shift 
register to establish a serial communica- 
tions system. This resulted in unreliable 
data acquisition. However, by improving 
the neatness of the circuit layout, and pro- 
viding adequate power supply de-coupling 
this problem was overcome. 

If bad data acquisition occurs, then there 
is one very simple solution. If you put an 
inverter on the CB1 output line before it is 
applied to the clock input of the shift regis- 
ters, the external shift registers are clocked 
on the negative edge of the pulse from CB1 
instead of the positive edge on which the 
VIA register shifts. This allows time for the 
data on the CB2 line to settle before the VIA 
reads it. Any low power Schottky TTL gate 
would do, but to avoid adding a complete 
chip in order to provide this single inverting 
function, you could use a single transistor 
as an inverter. 

The other possible solution would be to 
use two port lines, say PB1 and PB2, to 
provide separate clock pulses for the VIA 
and external shift registers. These pulses 
would have to be generated by poking the 
relevant numbers into the PB port, and the 
shift register would have to be switched 
into the 011 mode (shift IN under external 
clock). Although this is quite feasible, it is 
slower and, to my mind, it lacks the ele- 
gance of the solution given. 


Extending the system 


If you want to use more than 16 lines, then 
all you have to do is put more 74LS165’s 
into the circuit, simply making them part of 
the closed loop so that the Q8 output of 
each is fed to the serial input of the next. 
The software can then be extended to take 
account of the extra bytes of information 
being read in. 

If you need some digital outputs to set 
up various test conditions for an automatic 
test system the lines PB1 to PB7 are avail- 
able, and if you want more than seven out- 
puts then you could use the Printer Port 
which would provide another 8 output 
lines. 


Feedback 


If you have any further ideas for applica- 
tions of the shift registers, or indeed any 
other part of the 6522 VIA which you think 
we could develop, then drop a line to the 
Editor and we will see what we can do. 
We’re working at the moment on a way of 
speeding up the operation of the VIA, and 
will be looking at some more software 
techniques for simplifying the use of the 
VIA. 
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Greenbank Electronics (Dept. C11E), New Chester Road, New Ferry, Wirral, 


Tel: 051-645 3391 


A METAL Z80 COMPUTER 


I'm glad I’ve caught your eye and you've started to read this advert — for a 
free 40 page typewritten description of the Interak System send a couple of 
second class postage stamps (if you've got them — don’t worry if you 
haven't) to the above address. If you’d rather you can telephone instead. 
(Overseas enquirers send 3 International reply coupons). 


asset — space for 
expansion. 


® 
© (Up to 8 more cards e 
4Y%2"" x 8” each) — a 


| | key-! tape! POWER | 


\zs0al | 
VOU RAM EXPANSION 
cPU BOARD SUPPLY SPACE 


While you're waiting for t!:z ieatlet you may be wondering what is Interak? 
It is a system of bare boards ‘ranging in pric2 from £9.75 .o £19.50 + VAT) 
designed to fit in an industrial S-unit high 19’ Rack. Standard LS series TTL 
parts are used so that the constructor can understand how a computer 
really works. The separate functional substy~tems of the computer are on 
separate cards — the CPU cn c~e zard, the VLU on the next, the 64K RAM 


on another, a tape interface on it: own card, .nd so on. 


forth = TOTAL CONTROL 


Laboratory Microsystems FORTHs the professional FORTHs 
complete with editors, assemblers, turn-key compiler, many 
system utilities, multi-tasking, and extensive documentation. 
These FORTHs are available for 8080, Z80, 8086/88, and 68000 
processors using CPM-80, CPM-86, MSDOS/PCDOS, or 
CPM-68K 

CPM-80 £60 
MSDOS/PCDOS £105 


CPM-86 
CPM-68K 


NEW-—FORTH+ packages have 32-bit stacks and can access the 
processor’s full address space for both program and data. 
CPM-86 MSDOS PCDOS £190 CPM 68K 


NEWBRAIN FORTH in PROM - includes screen editor, full 
integration to NEWBRAIN i/o handlers and graphics, a complete 
Z80 macro assembler, decompiler, utilities and manual — £55 + 
VAT EPROM/RS232 card and comms software also available. 


DRAGON FORTH cartridge — full fig-FORTH with editor, colour 
management, sound facilities, and manual — £35 + VAT 


DIY FORTH Kits Installation manual — how to do it, model, 
definitions, editor £7 


Source code listing for one processor — choose from 6502, 6800, 
6809, 8080, Z80, 8086/8088, 9900, 1802, 68000, 28000, VAX, 
Apple Il, LSI-11, Eclipse £7 


Comprehensive range of FORTH books includes — 
‘Starting FORTH’ by Brodie — the classic 
‘Systems Guide to fig-FORTH’ by Ting 


Microprocessor Engineering Ltd 
21 Hanley Road, Shipley, 
Southampton SO1 5AP 


Telephone: 0703 780084 
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£105 
£190 


£290 


cote LATOTAR 


FEATURES: 
%* Modular design; one card one job (mostly). 


* Manuals sold separately — full circuit diag- 
rams, parts lists, no secrets! 


* Bare Circuit boards sold separately, but all 
components available if required. 


* Floppy disk interface in development for CP/ 
M — gives access to thousands of “Public 
Domain” programs. 


* Thriving Users Group for software, other 
languages, debug aids etc., and “Interak- 
tion” newletter. 


* Plug in card system makes Interak “Future 
Proof” — already lasted several years without 
going obsolete, with plenty more to go. 


* Simple regular components — no ULAs! 


* After sales service, full technical back up 
available — build with confidence that the 
finished project won't fail to work. 


* Standard International size boards in 3 unit 
high 19” rack. 


* DIP-1 prototyping card available (the best 
seller of all the cards). Excellent develop- 
ment system. 


* Solid construction — epoxy glass boards, 
metal front panels, gold-plated edge con- 
nectors — ideal for industrial applications. 


* Supreme for hardware education — cus- 
tomers include ITECs, Polys, Colleges, 
Research Establishments, Universities and 
soon. 


y 
( NEVER KNOWINGLY UNDERSOLD - PRICE FOR 


PRICE, SERVICE FOR SERVICE 


Computers Printers 
BBC ‘B’ £346.90 Epson RX80 £189.00 
BBC ‘B’ + D/| £408.00 Epson RX80 F/T £213.00 
Electron (ex stock) £173.00 Epson FX80 £325.00 
Tatung £499.00 Epson RX100 £328.00 
Epson FX100 £425.00 
Daisywheels from £250.00 

Cumana Disc Drives 

CSX100 £112.00 Monitors 
CSX200 £164.00 QL Monitors £239.00 
CSX400 £178.00 Microvitec 14” £173.00 
+ many more Sanyo’s from £199.00 
Saba TV/monitor £195.00 

Eproms Accessories 

Sideways ROM Board £38.00 Disc Interface £86.95 
2764's £5.00 Wordwise £32.00 
2728's £15.00 Quickshot Joysticks from £6.78 


SAE for lists — state machine. _ 
Add 80p carriage — small items. £7.00 carriage—large items. 
Add 15% VAT to total 


IS Leigh Computer Systems 


OPEN AT END OF 
OFFICE: SHOP: AUGUST: 
36 Derby Road, 7 Coventry Road, 75 Cross Street, 
Hinckley, Hinckley, Leics. Sale, Manchester 
Leics. LE10 1QF Tel: 0455 612139 Tel: 061-905 2144 
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SYSTEMS 


ADVANCE 86 
IBM compatible, 128K RAM, 
2 x 320K Drives. Price includes: 
Perfect Writer, Perfect Speller, 

Perfect Filer and Perfect Calc, 

plus 12 months on site warranty 
(monitor available at extra cost). 


SANYO 555 

80% IBM compatible, 128K RAM, 

2x 160K Drives. Price includes: Wordstar, 
Mailmerge, Info-Star and Calc-Star. 
Limited number of SAGE Accounts still 
available. 
(Monitor available at extra cost) £1148 


ELECTRON £199 


Includes free software tape 


BBC-B £399 
Includes free tape recorder. Full range of 
Software and Disk Drives available. 


PRINTERS 

Brother Printer HR15 £399 

Juki Daisywheel 6100 £389 

Daisystep £295 

EPSON RX80FT £299 

EPSON FX80 £389 

Including lead for BBC. — 

DISKETTES 

Memorex, in packs of 10 
SSAUHC Se cra £18.00 
DEAS o casita cc £23.00 
SMO ee £26.00 
DerSOt css oo £29.00 


Including VAT, p&p. 


Product Price Qty. Total 


fh tm Mf Pf FR RH 


SEND DETAILS ON 
TOTAL SUM ENCLOSED (Cheque or credit cardno.)£-- 
ALL PRODUCTS ARE BRAND NEW. BOXED AND OFFERED WITH FULL 

MANUFACTURERS WARRANTY. All prices include VAT & delivery 


EPSON DISK DRIVES 


200K—400K—800K 


plus new 344" range 
(including manual 8 formatter) 


100k single unit £139 
100k dual unit £229 
200k single unit £195 
200k dual unit £325 
400k single unit £225 
400k dual unit £349 
Switchable £375 
UDM DDFS £95 
MONITORS 
Microvitec colour 

Normal res. £199 

Medium res. £299 

High res. £399 
Sanyo/BMC 12”"C £110 


Call for our full price list. 


ACCESSORIES 

BBC Stands... £15.00 
bec 4 Dut COVEYS......ssssesssseees £5.60 
Disk storage bOXeS..........sss0. (for BBC, LIP 
£17.00 (takes 35) Drives and 
Disk storage bOX€S........ssss.. Printers) 
£25.00 (takes 80) 
Prices include VAT, p&p. 


/MICROWARE 


14 Charles Street Hanley Stoke-on-Trent 
(0782) 269 883 

67 Westow St. Upper Norwood London SE19 
01-771 5123 

637 Holloway Road London N19 5SS 
01-272 6398 


I enclose my order for the above products. 
Name 
Address 
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useful range of built-in interfaces 
and is also one of the most popular 
of home computers, for some 
reason it has not received a great 
deal of attention in the technical 
press. 


The user port 


Probably the interface of most 
interest from the point of view of the 
user who wants to expand his/her 
machine is the user port. This is bas- 
ically port B of a 6526 CIA (complex 
interface adaptor), which is a chip 
designed and manufactured by 
Commodore. It could reasonably be 
regarded as a modified 6522 VIA, a 
device which has received a great 
deal of attention in previous issues 
of E&CM. 

In common with the 6522, the 
6526 has two 8-bit input output 
ports plus handshake lines, a serial 
register, and two 16-bit counter tim- 


User Port. 


ers. It also has a “time of day” clock, 
although this seems to be of less 
practical value than one might 
expect. The two 8-bit ports are pro- 
grammed in the same way as the 
6522, with a data direction register 
used to set each line as an input or 
an output. A full list of the addresses 
and registers for CIA 2 is provided in 
Table 1. 

PBO to PB7 are the eight data 
lines of the port, while PC2 is a 
handshake output which goes low 
for one clock cycle following a read 
or write operation at port B. Flag 2 is 
a negative sensitive handshake 
input (which sets bit 4 of the inter- 
rupt control register). There is a third 
line that can act as a handshake (or 
general purpose |/O line), and this is 
PA2 which is merely bit 2 of port A. 
The timers are similar to those of 


Although the Commodore 64 has a the 6522, but are perhaps a little 


more versatile and are programmed 


TABLE 1. Addresses and registers 
of the CIA 2 chip 


PE GR et ae 


Audio/video port (above) and serial 
I/O (below). 


in a totally different way. Input 
pulses on CNT2 can be counted, 
and either a pulse of squarewave 
output can be provided on PB6/7 if 
ithe timer mode is selected. Under- 
flows of both timers can provide 
interrupts. The 6526 is a very com- 
plex device, but the Commodore 64 
Programmers Reference Guide 
contains a data sheet for it. 

Other useful lines available at this 
port are the main Reset line, a +5 
volt output, and a 9 volt AC supply 
which can be used as an easy way 
of generating a negative supply. The 
maximum current drain from these 
two supplies is 100 milliamps and 
50 milliamps respectively. Connec- 
tion to the User Port is via a 2 by 12 
way 0.156 inch edge connector. 


The cartridge slot 


If the user port does not give suffi- 
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CBM64 FACT SHEET 


The Commodore 64, despite its games machine image, features a 
high technical specification. Robert Penfold presents a handy 
guide to the technical side of the computer. 


cient 1/O lines for any particular 
application, the ROM cartridge slot 
can act as a general purpose expan- 
sion port which has massive I/O 
potential. The full data, address, 
and control buses are available, 
plus anumber of other lines. Most of 
these are concerned with switching 
out the internal RAM and connect- 
ing an external ROM in its place. 
However, I/O 1 and I/O 2 are two 


the total current drain on this and 
the user port’s +5 volt output must 
not exceed 450 milliamps. A clock 
output is provided, and this has a 
nominal frequency of 980kHz. All 
system timing is derived from the 
8.18MHz “dot clock”, and an output 
at this frequency is also available. 
Connection to the cartridge slot is 
by way of a 2 by 22 way 0.1 inch 
pitch (male) edge connector. 


decoded address bus outputs which 
pulse low when any address in the 
appropriate page is accessed (like 
NPCFC and NPCFD of the BBC 
machine’s 1MHz Bus). The relevant 
address blocks are 56832 to 57087 
for I/O 1, and 57088 to 57343 for I/O 
2 (pages DE and DF respectively). If 
only one Gr two input output devices 


The cassette port 


The Commodore 64 has a dedi- 
cated cassette recorder, and it does 
not normally seem to be possible to 


Game Port. 


interface an ordinary recorder direct 
to this port. The MOTOR output pro- 
vides a nominal 9 volt supply which 
directly provides power for the 
motor in the recorder, and also gives 
automatic start/stop control. READ 
and WRITE are the data input and 
output terminals respectively. The 
output is at standard 5 volt logic 
levels, and the computer is 
designed to receive the same type 
of signal. The SENSE terminal is 
an input which is taken low when the 
play key of the recorder is activated. 
This port could be connected to a 
normal cassette recorder if the 


Cartridge Port. 


are connected to this port I/O 1 and 
/O 2 can be utilised without the 
need for any further address decod- 
ing. By decoding these lines with the 
eight least significant address lines 
up to 512 I/O addresses are avail- 
able, but bear in mind that the 
address, data, and control buses 
are all unbuffered. 

A +5 volt output is available, and Cassette Port. 
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addresses 54297 and 54298. 


Other ins and outs 


The audio/video port can be used 
with a Commodore monitor or any 
monochrome monitor having a 
standard composite input. Audio 
input and output terminals are also 
provided. The serial input/output 
port enables Commodore peripher- 
als such as the 1541 disc drive to be 
connected to the machine. The 
system used here is sort of serial 
version of the IEEE-488 parallel 
interface, and an adaptor is needed 
in order to use normal IEEE-488 


SENSE terminal was connected to 
earth, the (port) output signal suit- 
ably attenuated, and a signal condi- 
tioning circuit used to provide the 
READ input with standard logic 
levels. The MOTOR output could be 
used to operate a relay and control 
the cassette motor via the REM 
socket. The cassette port uses a 2 
by 6-way 0.156 inch pitch edge con- 
nector. Note that the lower set of 
terminals merely duplicate the 
upper set. 


Games ports 


There are two standard Atari/Com- 
modore style joystick ports on the 
Commodore 64, and there are 
numerous switch type joysticks 
which connect to these 9-way D 


plugs. It is not advisable to use 
these inputs for other purposes 
since they are shared with the 
keyboard. There are two analogue 
inputs on each games port (Pot X 
and Pot Y), but these inputs are just 
duplicated on the two ports and 
there are actually only two inputs 
available. These inputs are not the 
normal voltage sensitive types. 
Instead they are intended to directly 
sense the resistance of the poten- 
tiometer in a games paddle. This 
resistance must be connected 
between the input and the +5 volt 
supply, with a value of about 400k 
giving a full scale reading. The full 
scale resistance can be reduced by 
connecting a capacitor from the 
relevant input to the negative supply 
rail. The converters can be read at 


FLEX/OS9S DISK SOFTWARE 


equipment with this port. 
TABLE 2. Primary system variables of the CBM64 


FLEX is available on a number of hardware systems including the DRAGON and TANDY COLOR 
COMPUTER. All the software shown here is fully compatible with these systems. More to follow soon! 


Flex Operating System, Ed/Asm for DRAGON .... 
Flex Advanced Programmers guide .. 


TSC DEBUG package ................. 


TSC XBASIC precompiler ...............+5 


TSC Utilities ...... 
TSC PASCAL .... 


Super Sleuth Disassembler 68xx/6502 + source 
Cross Assembly Macro Sets ............. 


6502 Simulator + source 
6800 Translator + source ...... 


Strumacs structured programming macros . 


DYNACALC FLEX 
COBOL Compiler .... 

DYNAMITE 68xx disassembler 
Intol “C” compiler, linker 


(also available for IBM PC and UNIX based mini/mainframes) 


Lucidata Pascal .... 
Lucidata Xref 


Lucidata Copycat CP/M copy routines 


Stylo/mail/Spell (DRAGON only!) ..... 
DYNAFORM | ssesccscssesenssseese 
DYNASPELL spelling checker .. 


DYNASOFT PASCAL + runtime source . 


DYNASOFT “GC” compiler ... 
Windrush XMACE .........000 


. £230.00 
£97.75 
£51.75 
£97.95 
£97.95 
£40.25 

£172.50 

£115.00 

. £172.50 

« £413.25 


. £103.50 
£11.50 
£28.75 

. £172.50 
£57.45 
£68.95 

. £103.44 

£68.94 

£55.20 


Windrush “C” Compiler + link loader .. £189.75 


Flex Operating System ........ £40.25 
TSC Editor + Assembler ..... fa, OUTS 
TSC XBASIC interpreter ...... « £105.80 
TSC Sort/merge package £74.75 
TSC Text Processor ............ «. £74.76 
TSC Relocating Assembler/link loader ....... ee RIVERO 
Super Sleuth Disassembler 808x/Z80 + source £97.75 | 
6805 Simulator + source £97.75 
6502 Translator + source £97.95 
6809 PIC/PID translator £97.95 
DYNACALC (DRAGON FLEX — Soon, enquire!) ..........ccee. «. £90.00 
TSC 68000 Cross Assembler ..... .. £287.50 
DYNAMITE 68xx disassembler « £103.50 
ABASIC Compiler ..............+. £86.25 
Lucidata Include . £11.50 
Lucidata Profiler . .. £11.50 
Stylograph W/p .......ceeeee .. £295.00 
DYNASTAR word processor weer ROT AS 
DYNASTAR/DYNAFORN ..... « £114.89 
DYNASOFF PASCAL .... « £68.94 
KBASIC Compiler ... .. £218.50. 
Windrush MACE . .» £43.70 
RNR RT INET G9 55 gs savas coccages pros cou oven cotevadesiulsovanccaladxeecic naga hee nawet _ £112.70 


vr v¢ ¥ Some of the software above is also available for OS9 — enquire! x: +: xx 
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Sales and demonstrations by appointment. 


COMPUSENSE LIMITED 


286D GREEN LANES, PALMERS GREEN, LONDON N1 35XA 
Telephone: 01-882 0681/6936. Telex: 8813271 GECOMS G 
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9 PRINTERS 


DOT MATRIX 


All printers have centronic parallel interface unless otherwise 
stated. All printers have hi res dot addressable graphic mode. 
Please send SAE for full details. 


EPSON 

FX80 160CPS 10” wide friction & pin feed 

FX100 160 CPS 15” wide friction & tractor feed 
RX80 F/T 100 CPS 10” wide friction & tractor feed 
RX80 100 CPS 10” wide tractor feed 

RX100 F/T 100 CPS friction & tractor feed 

8143 RS 23 Interface for FX and RX printers 

8148 RS 232 Interface with 2K buffer x on x off 
Ribbon Cartridge for RX80 FX80 & MX80 

Ribbon Cartridge for FX100 & MX100 


STAR 

Gemini 10X120 CPS 10” wide friction & tractor feed £200 + VAT £229 
Gemini 15X120 CPS 15" wide friction & tractorfeed £295 + VAT £339 
Gemini Ribbon £3 + VAT £3 


£324 + VAT £373 
£499 + VAT £574 
£239 + VAT £275 
£199 + VAT £229 
£385 + VAT £443 
£39 + VAT £45 
£60 + VAT £69 

£5+VAT £6 

£7+VAT £8 


SEIKOSHA 
BP 420 designed for the business world, 420CPS in 
£1095 + VAT £1259 


draft mode, 110CPS in NLQ mode. 


SMITH 
CORONA 
Fastext 80: 80 col, 
80CPS. Friction 
feed standard 
£149 + VAT £171 


ENSIGN 

1650 Standard, Correspondance and Graphics 
Modes; friction and tractor feed; 165 CPS; 
bi-directional logic seeking 


TAXAN KAGA 
160CPS 10" wide 27CPS NLQ 24 x 16 matrix 
160CPS 15” wide 27CPS NLQ 24 x 16 matrix 


COLOUR PRINTERS 
Seikosha GP700A 7 colour 50CPS printer 
Canon PJ1080A 7 colour 40CPS ink jot printer 


£269 + VAT £309 


£259 + VAT £298 
£349 + VAT £401 


£347 + VAT £399 
£391 + VAT £449 


All our printers have 1 year warranty 


DAISYWHEEL 


JUKI 6100/1 PRINT 

20 CPS Bi-Directional Logic seeking 10 12 15 CP1 
+ PS spacing 2K buffer best selling Daisywheel 
Singer sheet feeder unit 

Tractor Unit 

RS 232 Interface 

Spare Daisywheel 


£299 + VAT £344 
£217 + VAT £249 
£95 + VAT £109 
£52 + VAT £59 
£14 + VAT £16 


BROTHER HR-15 
13 CPS Bi-directional 10, 12,15 CP1 + PS 
Keyboard Unit 
Single Sheet Feeder Unit 
Tractor Unit 


£344 + VAT £395 
£139 + VAT £159 
£217 + VAT £249 
£95 + VAT £109 


QUENDATA 
20 CPS Unidirectional 
10 12 15 CP1 


£217 + VAT £250 
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“ACORN 


BBC MICROCOMPUTER SYSTEM 


WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 


DEALER ENQUIRIES ARE WELCOMED ; 


Acorn Electron £199: 


Free Cassette Recorder with every Electron 


BBC is the best microcomputer currently on the market 32K RAM 

32K ROM 8 modes of operation full colour full-size keyboard internal expansions 
such as disc interface speech synthesizer Econet interface — in short it is a per- 
sonal computer capable of expanding into a small business system. 


APPROVED ECONET SERVICE CENTRE 
WE STOCK A LARGE RANGE OF SOFTWARE FOR 
BBC MICRO INCLUDING ACORNSOFT, BBC i 
SOFTWARE, LONGMANS SOFTWARE, PLEASE ‘ 
SEND LARGE STAMPED ADDRESSED ENVELOPE } 
FOR FULL DETAILS. 


COMPUTER 
GROUP 


28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K. 
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G 


100% BBC COMPATIBLE MITSUBISHI AND 
TEAC SLIMLINE DISK DRIVES 


These drives are supplied ready cased with all the necessary 
cables formatting program and User Guide 

There are some very useful utilities included on formating disc 
e.g. 


* DISASSEMBLER: This is 6502 machine code disassembler 
* DUP: To copy and rename a file on disc 
* FORMAT: Formating progam for 40 & 80 tracks 


“PRODUCTS 


BBC Microcomputer Model B 

BBC Mod B- disk interface 

BBC Mod B - Econet interface 

BBC Mod B- disk and Econet interfaces 
BBC Compatible 100K disk drive 

BBC Compatible dual 800K disk drive 
Acorn Z80 

Acorn 6502 Second Processor 

Acorn Bit stick 

Acorn IEE Interface 

Acorn Electron plus 1 interface 

BBC Prestel Adaptor 

BBC Telext receiver (Aug) 

BBC cassette recorder and lead 

Disk interface kit (free fitting) 

Mod A to Mod B upgrade kit 

Fitting charge for A to B upgrade kit 
16K memory upgrade kit 

Games paddles 

User Guide 

Advanced User Guide 

Econet Guide 

Econet interface (free fitting) 

Speech interface (free fitting) 

BBC disk manual - formating disk 
Parallel printer cable 

BBC word processor (view) 

BBC Fourth language cassette 

BBC Lisp language cassette 


YOUR CON 


£348 + VAT £399 
£409 + VAT £469 
£389 + VAT £447 
£450 + VAT £517 
£86 + VAT £99 
£312 + VAT £359 
£347 + VAT £399 
£173. + VAT £199 
£327. + VAT £375 
£282 + VAT £325 
£52 + VAT £60 
£115 + VAT £132 
£196 + VAT £225 
£30 + VAT £35 
£84 + VAT £96 
£70 + VAT £80 
£20 + VAT £23 
£30 + VAT £34 
£16 + VAT £19 
£10 

£12.95 

£7.50 

£60 + VAT £69 
£47 + VAT £54 
£30 + VAT £34 
£10 + VAT £11 
£52 + VAT £59 
£15 + VAT £17 


+ VAT 


ACT AT AKHTER 


Tel: 0279 443521 (12 lines) 


DEALER/BULK ENQUIRIES .. . 
TELEPHONE ORDERS .- . 
DEALER ORDERS .. .. 
EXPORT ENQUIRIES -. 
TECHNICAL SUPPORT 
ACCOUNTS .. 2... 2. 
LITERATURE REQUEST / 


MA 


- HAMAYUN MUGHAL 
CARON ANDREWS 
JULIA ALLUM 
MOHAMAD EDIB 
ALAN LAFFOLEY 

, JULIE AMBLER 

» JOHN MAULE 


TION 


N.B. All prices are subject to change without notice 
and are rounded up to the nearest pound 


OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm. 


We welcome callers, no parking prob 


DRIVES 


* FREE: This utility provides a disk 


lems. 


usage analysis 


*MDUMP: Enables you to display and modify any part of 


BBC memory 
* MERGE: Merge a number of text f 
* RELOCATE: Downloads a basic p 
* SDUMP: Screen dump for EPSON 


iles into one file 
rogram to &E00 
In all graphic modes 


* VERIFY: Verifies every sector on a disk 


* MENU: A flexible menu program 


Single drive 100K 40 trks single sided 


Dual drive 200K 40 trks single sided 


Single drive 200K 40 trks double sided 


Dual drive 400K 40 trks double sided 


Single drive 400K 80 trks double sided 


Single drive 400K 40 80 trks 
switchable DS 

Dual drive 800K 80 trks double sided 
Dual drive 800K 40 80 trks 
switchable DS 

Dual Drive 800K 40 80 trks + PSU 
+ builtin monitor stand 


£86 +VAT £99 
£164+ VAT £189 
£138+VAT £159 
£260+ VAT £299 
£152+VAT £175 


£155 + VAT £179 
£303+VAT £349 


£312+ VAT £359 
£373+ VAT £429 


All above drives are low power slimline (0 3 A typ at + 12v and 
0 4 at + 5v per drive) Normally extra power supply is not 
required. The BBC Computer power supply is designed to 


drive to low power drive (IT IS NOT 
TERNAL ROM BOARD) 

40 Track SS DD disketts (10 Box) 

40 Track DS DD disketts (10 Box) 

80 Track SS DD disketts (10 Box 

80 Track DS DD disketts (10 Box) 


DESIGNED TO DRIVE IN- 


£18+VAT £20 
£23+VAT £26 
£28+VAT £32 
£30+ VAT £34 


ALL ABOVE DISKETTES ARE CERTIFIED 3M 


AN 


COMPLETE BUSINESS PACKAGE 


This system is based on 16 Bit 8088 Processor 128K RAM, 2X730K Floppy Disc 
Drives, High Res Monitor, fast (160cps) Dot Matrix Printer, Wordstar Word- 
processor, Calcstar Spreadsheet Program, complete integrated Accounts 
package consisting of Sales Ledger, Purchase Ledger, Nominal Ledger, Invoic- 
ing, Stock Control, Payroll and Pro-mail. 


Complete turnkey system at an unbelievable price. 


Delivered Only 


Delivered and Installed plus } day training 


APRICOT PC 

“Portable Executive Computer” 16 Bit Micro. 
256K RAM up to 1.44 megabytes flopy disk 
storage. 3}" Sony disks. Portable brief case 
styling. Modem with auto dialler (optional) 
hard disk optional. Vast software library (com- 
patible with Sirius 1). 

Apricot with Double Drive, Monitor and Free 
Printer £1790 + VAT £2059 


APRICOT XI 
As above but with 10MB Winchester Drive and 
Single 315K Drive plus Superwriter, Supercaic 
and FREE JUKI 6100 Printer 

£2995 + VAT £3444 


SANYO PROFESSIONAL COMPUTER 


SANYO 550 

16 Bit Micro 128K RAM-expandable to 256K. 
Single or Double Disk drive built in full colour 
graphics (640 x 200 pixels in 8 colours) IBM 
compatible. Free software. Sanyo MBC 550 
128K RAM single drive and free software in- 
cluding Wordstar and Calcstar 


£749 + VAT £862 
SANYO 550-2 
As 550 but with Dual Drive 2 x 160K 


£849 + VAT £976 
SANYO 550-360 
As 550 but with 2 x 360K Drives 


£999 + VAT £1149 
SANYO 550-730 
As 550 but with 2 x 730K Drives 
£1049 + VAT £1206 


WORD PROCESSING 


£1495 + VAT £1719 
£1595 + VAT £1834 


ose 


SANYO 555 
Sanyo MBC555 128K double drive and free 
software including Wordstar, Calcstar, In- 
forstar, Datastar etc. £999 + VAT £1149 


SANYO 555-360 
As 555 but with 2 x 360K Drives 
£1249 + VAT £1436 


SANYO 555-730 
As 555 but with 2 x 730K Drives 
£1299 + VAT £1494 


SANYO SYSTEMS INCLUDE 
FREE HIGH RES GREEN 
MONITOR 


COMPLETE SYSTEMS FROM £650 + VAT 


BBC 1: BBC Micro Model B, View (or Word- 
wise) Wordprocessor, Quendata 20 CPS 
Daisywheel Printer, High Res Green Monitor, 
Cassette Recorder plus 10 cassettes and all 
thenecessarycables £650 + VAT = £747.50 


BBC 2: BBC Micro Model B + Disk Interface, 
View (or Wordwise) Wordprocessor, 100K 
Disk Drive, High Res Green Monitor, Quen- 
data 20 CPS Daisywheel Printer, 1 Box of 
Disks and all the necessary cables 
£799 + VAT = £803.35 


BBC 3: Same as System BBC2 but with 400K 
Drive £875 + VAT =£1006.25 


BBC 4:Same as System BBC 2 but with 400K 
Drive and JUKI 6100 Daisywheel Printer 
£975 + VAT =£1121.25. 


BBC 5: BBC Model B + Disk Interface, View 
(or Wordwise) Wordprocessor, 800K Dual Disk 
Drive (Mitsubishi), High Res Green Monitor, 
JUKI 6100 Daisywheel Printer, 1 Box (10) of 80 
Track DS discs and all necessary cables£1145 

+ VAT =£1316.75. 


SAN 1: Sanyo MBC 550 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K drives 
(2x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours), JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar Wordprocessor, Calcstar spread- 
sheet and all the necessary cables 

£1175 + VAT = £1351.25 
SAN 2: Same as SAN 1 but with Dual 360K 
Drives (2 x 360K) £1345 + VAT =£1546.75 
SAN 3: Same as SAN 1 but with Dual 720K 
Drives £1395 + VAT = £1604.25 
SAN 4: Sanyo MBC 555 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K Drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours) JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar, Wordprocessor, Calcstar spread- 
sheet, Mailmerge, Spelistar (dictionary), 
Datastar (database), Reportstar plus all the 
necessarycables £1295 + VAT =£1489.25. 
SAN 5: Same as SAN 4 but with Dual 360K 
Drives £1475 + VAT = £1696.25 
SAN 6: Same as SAN 4 but with Dual 730K 
Drives £1525 + VAT =£1753.75 


If you require High Res Colour Monitor instead of High Res Green Monitor in Sanyo Systems 
please add £320 + VAT = £368 to the above prices. 
“128K RAM Upgrade for all above Sanyo systems (makes a total of 256K RAM) 


£150 + VAT =£172.50 including fitting. 


MONITORS 


PHILIPS 


7001 High Res Green Screen and sound input 
£65 + VAT£75 


GM1211 

GM1211 18 MHZ High Res Monochrome 
Monitor with tilt and swivel stand available in 
green or amber etched antiglare screen 
(please specify colour £86 + VAT £99 


SAMWOO 

24MHZ High Res Monochrome etched an- 

tiglare green screen IBM/BBC Compatible 
£86 + VAT £99 


SANYO 
DM8112 12” Green screeen 18MHZ Hi-Res 
£86 + VAT £99 


DM2112 12” Green screen 15MHZ 
- $66 + VAT £75 


MICROVITEC CUB 
1431 MS 14" RGB Normal Res Colour 
£173 + VAT £199 
1451 MS 14” RGB Medium Res Colour 
£289 + VAT £332 
1441 MS 14” RGB High Res Colour 
£417 + VAT £479 


MICROVITEC FOR QL 
1451 14” Medium Res Colour. 
Specially designed 
for Sinclair QL 

£239 + VAT £275 


£4 


| 


Every computer needs 


CHATTERBOX II 


“Listen creep, | am the leader..... 


For ZX81 
SPECTRUM ea eahe 
BBC \\ SYNTHESIS 
TRS 80 : 


APPLE 4 : 

NASCOM Pras STUART 

VIC/PET/64 : SYSTEMS 
ye 


(Please state 


NEW! PITCH cous? 
SOR CONTROL akin al 
CHATTERBOX il zn can say anything! 


Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 


DEALER ENQUIRIES WELCOME 


As seen on BBC TV “Computer Programme” 


*BIGEARS* *.> « 


2 
SPEECH % 


INPUT eel 


FOR ANY 
COMPUTER 

Hugely successful Speech Regnition System. 
complete with microphone, software and full 
instructions. 

BUILT TESTED & GUARANTEED 

PLEASE STATE COMPUTER: UK101, 
SPECTRUM, ATOM, NASCOM2, Vic 20, Micron, CBM64, 
ZX80/81, PET, TRS80, MZ80K, APPLE Il, BBC MICRO 


ZX81/SPECTRUM 


MUSIC SYNTHESISER (Stereo) 
+16 LINE CONTROL PORT 


CONTROL 
Play 3-part music, sound effects, drums etc. Full : 
control of attack, decay and frequency. iY 
Input/Output lines provide control and monitor SO) 
facility for Home Security, Robot Control, Model 

Railway etc. etc. Works with or without 16K RAM. eed 


Full instructions/software included. 
Add keyboard to make a live performance spuds — 
polyphonic synthesiser! 

Note: up to 3 units can be used simultaneously; £19.50 (xi) 
giving 9 music channels & 48 1/0 lines £25.50 (BUILT) 


onLy £49 


NEW! 


VIBRATO 


TALKING HANGMAN 


For Chatterbox! 

The classic game 
claims its victims ee 
with a dry vocal POE 
accompaniment (Spectrum) £6 


THE COMPOSER 


Synthesiser Music 

Programme,, 

Enter & play 3 part harmony. 
Includes demonstrations. 
(Spectrum/ZX81) recommended £7 


ZX ARP/DRUMSEQ 


Fascinating synthesiser Can you defuse the bomb by 
demonstrations. Generates cracking the secret 


automatic sequences and combination before time runs 
out? With Chatterbox voice 


plays from keyboard. Some 
output (Spectrum) 6 


weird effects (Spectrum) £6 


COLOUR MODULATOR Kit £16 


RGB in, PAL/UHF out (not for ZX) BUILT £22 


Please add VAT at 15% to prices. | All enquiries 
Barclay/Access orders accepted by telephone 


S.A.E. please 


V/VILLIAIVE | Quatiey Down House cn 
STUART _ Nr.Salisbu 


Wiltshire. SP4 ODZ 


SYSTEMS Ltd Tel: 098064 235 : 
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RADIO 
COMMUNICATION 
HARDWARE & SOFTWARE 


Radio-teletype transceive system for the 
DRAGON 32/64, VIC 20, ACORN ATOM 
COMMODORE 64 


Complete software/hardware package from 
£41.00 (Kit) or £69.00 (built) 


MORSE decode and transmit package for the 
Dragon 32/64 
Kits from £28.00 (includes program) 


AMTOR for the DRAGON 32/64 
Program and all necessary hardware to enable 
the DRAGON to transmit and receive this new 

and exciting mode. 
Also compatible with SITOR & NAVTEXT 
RECEIVE ONLY PACKAGE from £62.20 
FULL TX/BX PACKAGE from £84.50 


For full details send 2 x 16p stamps 


Please add VAT at the current rate to all prices 


PNP COMMUNICATIONS (ECM) 
62 Lawes Avenue, Newhaven, 
East Sussex BN9 9SB_ Tel: (0273) 514465 


TOP QUALITY PRINTERS! 
ROCK BOTTOM PRICES! 


EPSON RX80 £219+ VAT SHINWACP80 £189+ VAT 
EPSON RX80F/T £248+VAT JUKI 6100 Daisy- 

EPSON FX80 £328 + VAT wheel £328 + VAT 
EPSONMX100 £378+VAT STARDPS1I5 £198 + VAT 
EPSONFX100 £438+VAT GEMINI 10X £198 + VAT 
CUMANA DISK DRIVES 


from £198 + VAT 
We also have large stocks of sundries, etc. 


For FREE BROCHURE and DISCOUNT ORDER 
FORM write now to: 
Datatech Ltd (ECM) 


8 Bellingham Close, Bury, Lancs. BL8 2TU. 
Tel: 061-764 5579 


& LOW, LOW AUTUMN PRICES a 


MICROS, DISK DRIVES, PRINTERS. MONITORS, SOFTWARE, CONSUMABLES 
BBC DISK DRIVES 


Epson 200K 40 track d/s single drive . £195 Epson 400K 40 track d/s dual drive .. £370 
Mitsubishi 400K 80 track d/s s drive £224 Mitsubishi 800K 80 track d/s s drive £427 
Mitsubishi 400K 40/80 track d/s s d £243 Mitsubishi 800K 40/80 track d/s s d £458 
Supplied complete with leads, formatting disk and user guide 

SECOND PROCESSORS FOR BBC B 

BBC 6502 
Torch Z80 - 64K extra RAM + free “Perfect Software” ............-++ 
Torch Z80 second processor (as above) with dual 800K disk driv 
PRINTERS 


Daisywheel Dot Matrix 
Smith Corona TPI £228 Canon PW1080A .. 
Juki 6100 (P) ... £400 Canon PW1156A 
Daisystep 2000 £297 Canon PJ1080A 
Dyneer DW16P . £332 Epson RX80 ...... 

Star Gemini 10X .......ccceceseseseeeeereeeeee £229 
Strictly C.W.O. Please add £5 carriage. All prices include VA T. Phone for quote on any product not listed 

above. 
T.S.S. SALES 


Tel: Newton Abbott (0626) 64544 4 Falkland Drive, Kingsteignton, Newton Abbot TQ12 3RH 
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ee 28-way cable. Remove this wire from the | 
$3 ; wa hole and solder it to pin 1 of the IC and take 


RAM revisited 


Brian Alderwick and Peter Simpson 


In the December 1983 and January 1984 
issues of E&CM we described a ‘sideways’ 
RAM board for the BBC micro. This pro- 
vided 16K of RAM in a position in the 
memory map normally occupied by a 
‘sideways’ ROM and allowed images of 
ROMs to be stored on disc or cassette and 
used without the need to add a ROM 
extension board. The RAM board also 
allowed easy development of original soft- 
ware; this only needed to be put into an 
EPROM once fully de-bugged and working 
to the programmers satisfaction. The 
board was designed so that writing to the 
RAM was only possible when the RAM was 
selected by the ‘sideways’ ROM paging 
register; the advantage of this method was 
that, once loaded, the RAM was protected 
from any further WRITEing unless the RAM 
board was selected. The disadvantage 
was that loading and saving of the RAM 
board code was accomplished through 
additional code which needed to be loaded 
every time the computer was switched on. 

We had requests for a hardware modifi- 
cation to enable direct loading of the ‘side- 
ways’ RAM without the use of software. 
The authors also had a need for this type of 
operation for a 16K printer buffer which 
uses this RAM board when it is not in use 
as a ‘sideways’ ROM emulator. 


Theory of operation 


The extra circuitry provided does two 
things to enable the RAM to be written to 
directly. Firstly, the RAM board chip select 
line is intercepted to enable selection of the 
RAM whenever a write to the sideways 
ROM area (&8000 — &BFFF) is detected, 


74LS00 


the IC. 
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Figure 2. The circuit connections are made directly to the pins of 


$s 


regardless of the paging register value, as 
well as when anormal READ/WRITE is per- 
formed with the RAM selected. Secondly, 
the remainder of the ROM sockets are dis- 
abled whilst any WRITE operation to the 
‘sideways’ ROM area is current, to prevent 
bus clashes. 


Hardware modifications 


All the necessary logic changes can be 
accomplished with one 74LS00 quadruple 
NAND gate, the circuit diagram is shown in 
Figure 1. The sideways ROM select signal, 
the RAM board select signal and the read/ 
write line are gated together to produce a 


S21 from BBC o 


Read /write o 


CS ino 


a new wire from pin 6 of the IC back to the 
vacated hole. Two new connections need 
to come from the BBC main board at link 
$21. This link is located near the keyboard 
connector on the main board and is the 
closest to the keyboard of the pair marked 
$21, see Figure 3. Remove the existing 
shorting link and place it on a spare pin for 
possible future use. Make up two wires 
with crimp-on connectors suitable to fit on 
the exposed pins of S21 south. The right 
hand pin (a), should connect to pin 12 of 
the IC and the left hand pin (b), to pin 8 of 
the IC. Three additional connections need 
to be made from the RAM board to the IC, 
these are, READ/WRITE to pin 9, five volts 
to pin 14 and ground to pin 7. Finally, inter- 
connections on the IC itself should be 
made between the following points: pin 2 
to pin 9, pin 3 to pin 4, pin 5 to pin 10, pin 10 
to pin 11 and pin 12 to pin 13. 

Readers who have built the RAM card 
and who experience occassional corrup- 
tion should note that the most reliable 
place to pick up the READ/WRITE line on 
the main board is at IC77 pin 8 and not 
IC72 pin 1 as stated in the original article. 
This change is required because the new 


Figure 1. A single NAND gate is the only hardware addition. 


new RAM board select and a return signal 
for the ROM select on the BBC main board. 

The prototype RAM board was modified 
by glueing the chip on the board with 
epoxy resin. It was mounted upside down 
and the wiring directly soldered to the pins. 
Figure 2 shows the physical layout and 
connections. 

Only one existing connection needs 
changing on the RAM board, this is the 
chip select which comes in on pin 20 of the 


S21 to BBC 


Read/ write 


S21 from BBC 


Vec (5 volts) 


connector 7 


READ/WRITE line is clocked by the phi 2 
processor clock and does not stay low into 
the next machine cycle which occurs with 
the ungated line and which can cause 
problems with fast RAM chips. 

This completes the necessary hardware 
modifications and a functional test may be 
given by loading a known working side- 
ways ROM image with the *LOAD prog- 
name 8000 command and then pressing 
BREAK to initialise it. 


main board 


key board 


Figure 3. The location of link S21 within the BBC micro. 
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So if you do want more from your micro - UPGRADE it. 


SPECIFICATIONS 


Processor —Z80 Arunning at 4MHz 

Memory — 64K RAM (fully expandable) 

Operating system — CP/M (Supplied on disk) 

Other operating systems available — TURBO DOS 

Disk drives supported — 3}”, 54", 40 or 80 track double or 
single sided, single or double density. Can be shared with the 
BBC micro. 


for the ZX Spectrum 


Hisoft is pleased to announce a new compiler for this popular 
and effective systems programming language. Not a tiny-C but 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
function library. Available direct from Hisoft for £25, or write 
for further details. 


All prices, UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for many other Z80 machines e.g. 
Amstrad CPC 464, MSX, Memotech, SHARP MZ700, New- 
Brain, CP/M etc. Please write for details. 
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If you want more from your MICRO 
GIRIA DIE 
IT 


UPGRADE ’ing your BBC micro (model “A” or “B”’) is the simplest, most cost effective way of dramatically 

improving its capabilities. An UPGRADE gives you access to the world’s largest library of professional software 
and clears the way for future expansions by adding a Z80 A second processor 64K of additional RAM, and a 
flexible disk drive controller to your already powerful BBC micro. An UPGRADE’s ability to run TRUE CP/M 
rather than a CP/M compatible operating system is one of the features that make an UPGRADE the sensible 
choice. Couple this with its ability to handle disk drives independently from the BBC micro and your ability to 
choose what disk drives to use (3}”, 5}” or even 8”) and you can see why an UPGRADE is the only choice. 


Software available to run on your UPGRADEd micro seems limitless. From wordprocessing to financial analysis 
for the professional user, to Pascal or Cobol for the serious programmer, all still capable of using the sound and 
graphics capabilities of the BBC micro. The choice does not end there though. An UPGRADEd micro can be ; 
further expanded by adding up to three of our option boards to the unit. There are boards available for expanding 
the UPGRADE's RAM, for providing further serial or parallel interfaces, additional disk interfaces for 54" or 8” 
disk drives. There is even a Winchester disk controller and an IEEE 488 interface option.. 


PRICE: £299 + VAT 


NOTE: An UPGRADE does not require the fitting of a DFS 
within the BBC micro. 


Disk drive capacities will vary dependent on disk drives fitted 
(example 54” DD/DS gives 800K storage). 

Keyboard - As BBC 

Graphics - As BBC 

Power requirements 240V AC. 


ULTRAKIT 0.4 


The most powerful toolkit yet for ZX BASIC. All the features 
you will ever need; AUTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trapping. 
Full TRACE with single-step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 


DEVPAC xu 


An excellent assembler, an advanced line-editor, a compre- 
hensive disassembler and a superb ‘front panel’ debugger 
all in one. package. Used b y many leading software houses to 
write their games. “Buy it!’’ Adam Denning 1984. 


PASCAL as 


A powerful and almost full implementation of Pascal - not a 
Tiny Pascal. A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. “‘ I haven't 
seen any other compiler that could match Hisoft’s Pascal” 


WISOFT 


180 High Street North 
Dunstable, Beds. LU6 1AT 
Tel: (0582) 696421 


NOVEMBER .1984 


es 


ee 


the interface in full, but for now we'll 
Just say that despite the fact that the 
link is made via only three wires, it is 
possible to fully control both the 
Movit's motors and provide seven 
channels of feedback from the robot. 
The documentation that 
accompanies the interface even 


The Movit range of robot kits suffer 
from one major drawback in that 
none of the members of the family 
make any provision for computer 
control. While some of the robots are 
designed to react to external 
stimulae, sound and light (and could 
thus be correctly described as simple 


_ NEW DAWN DEW FOR MoviTs 


low cost rob - 
addition in-g 


epth 


features ex . 
Plain th 
heory behind the " 


Operation of 


robots and 


Computer contro} 


the Spectrum. 

If you do not want to wait for next 
month's review before buying the 
interface, Dew Electronics are at 21 
Warwick Street, Oxford, OX4 1SZ 
and are retailing the board at £25 fully 
inclusive. 


Systems. 


New Cyber 
software 


forms of robot) the fact that computer 


suggests how speed control may be 


Spectrum 


control is ruled out limits their appeal implemented by a software 
to the robotics experimenter. Dew orientated pulse width modulation 
Electronics have recognised this system. 


problem and have designed an 
interface that replaces the electronics 
of the Line Tracer Movit with a small 
board that may be connected to the 
/O port of most microcomputers. 
The interface adopts a different 
approach to the majority of 
robot/computer links in that it does 
not use a parallel connection 
between the two pieces of 
equipment, but instead features a 
bi-directional serial link (two wire plus 
screen). Next month, we’ shall review 


The fact that there are only two 
channels of communication between 
robot and computer also suggests 
that it would be a simple matter to 
implement some form of remote 
control link by either an infra red or 
radio system. 

At present the interface is supplied 
with software written for the BBC 
micro but if sufficient interest is 
shown, and surely there will be, Dew 
will consider providing software 
drivers for other computers, notably 


Little brother for HERO 


The Heath/Zenith HERO robotnow — key keypad which allows the user to 
has a little brother in the form of modify various aspects of HERO 
HERO Jnr. The robot was recently Jnr’s operation. 
launched in the States and is best Also included in the robot’s 
described as a stripped down specification is provision for an infra- 
version of the original design. HERO red motion detector and simple light 
Jnr features a 32K ROM in which and sound sensing systems. 
resides what could be termed a robot We shall be returning for a more 
operating system. detailed look at Unr's specifications in 
The robot has three drive wheels a future issue of Your Robot. From 
including a single articulated rear what we've seen of this design 
drive wheel that allows the robot to though, it offers an attractive 
successfully negotiate obstacles ona specification at a price, at least in the 
variety of different surfaces. US, as quite affordable. 
The robot's head is home for a 17 


Roboticists’ 
Aid 

The name Tony Berk will be familiar to 
anyone who has followed the 
electronic press over the years. Dr. 
Berk, to give him his more formal title, 
has recently turned his attention to 
the world of robotics and in particular 
to how owners of the Spectrum 
computer can explore various 
aspects of the field. 

After an introduction that sets the 
scene for those new to concepts of 
robotics, the book moves on to give 
practical examples of using the 
Spectrum in control applications. 
The book deals both with the way in 
which the computer is used to 
control the movement of robot arms 
(via relays, stepper motors etc) and 


the way in which sensory information 


(light, sound, position) is input to the 
Spectrum. The manner in which 
sensory information is used to modify 
the action of a robotic system is also 
discussed. 

The book lists a number of 


commercial designs and shows how 


the Spectrum may be interfaced to 
them. 

Anyone with a Spectrum and an 
interest in robotics will find the book 
invaluable. In addition, much of the 
information will also be of use to 
owners of other computers. 
Practical robotics and interfacing for 
the Spectrum. 

A. A. Berk. 

Granada Publishing 

£6.95 

Publication date October 25th 1984. 


‘Your Robot’ 
News Desk is on 


01-833 0846 


Your Robot, 155 Farringdon Road, London EC1R 3AD. Editor: Gary Evans, Deputy Editor: William Owen, 
Production Editor: Liz Gregory, Advertisement Manager: Richard Jansz, Advertisement Production: Yvonne Moyser. 
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Cyber Robotics have developed a 
new suite of applications software 
designed to widen the appeal of their 
Cyber 310 robot arm. The new 
software is designed to overcome 
the problems associated with the 
positioning of an arm using the 
system adopted by the majority of 
educational robots, that is by 
specifying the joint to be moved and 
how far it should move. With a three, 
ormore axis robot, simple positioning 
of an arm can require an inordinate 
amount of programming. 

Cyber’s applications software 
overcomes these problems by 
allowing the position of the arm to be 
specified in either Cartesian or Polar 
co-ordinates. Cartesian co-ordinates 
are preferred when the arm is 
required to move to a number of 
points in a straight line while Polar 
co-ordinates are best suited to cases 
in which the armis to move ina circle 
or to points within the same plane. 

The new suite of software means 
that the 310 is able more closely to 
emulate the performance of full scale 
industrial robots. It also widens the 
educational use of the arm to include, 
for example, such disciplines as 
mathematics. 

More details from Cyber Robotics __ 
at 1 Ditton Walk, Cambridge, = 
CB5 8QZ. J 


We return to the Lego construction 
medium with a vengeance with the intro- 
duction of Hardy, a robotic buggy, which 
will learn to move this month and to avoid 
obstacles next month. 

If you have been following the Lego 
Robot series, you will already be familiar 
with the formula for our experimental con- 
structions. Take one 8-bit Centronics port, 
one motor interface pcb (which drives two 
motors), an assortment of 4.5V Lego 
motors and technical beams and use 
standard BASIC to drive the beast. 

Hardy puts the Centronics-specification 
under strain, but it is still possible to pro- 
ceed with the original circuitry providing 
your computer has 8 bits of parallel output 
and 1 bit of input. However, for 380Z users 
(ie half the school population!), Amstrad 
CPC464 owners, and anybody else out 
there who has a computer with a 7-bit Cen- 
tronics port — fear not! A 7-bit Centronics 
expansion circuit giving 11 or 14 lines of 
output and 16 lines of input has been 
designed. As your robotic designs become 
more complicated, you will find that a 
dozen input and output lines represents 
the minimum I/O capability required. 


TURTLES 


Floor crawling robots are generally known 
as turtles when their function is to 
demonstrate fundamental geometry and 
logical thinking via the language LOGO. 
Hardy could be used as a turtle — provision 
has been made for a retractible pen — but it 
is envisaged as a much more general pur- 
pose crawler, very much in the mould of 
the “BBC Buggy” which has now made 
numerous appearances on the BBC Com- 
puter TV series. Hardy is somewhat 
ponderous, but it is a versatile machine, 
capable of undergoing revision and 
amendments to its superstructure. By 
special design it is able to run effectively 
upon thick-pile carpets, so it is an ideal 
robot for the home as well as for the school 
. . . Could this be another first in British 
Robotic History? 


to turn around its centre point. 


' YOUR ROBOT 


BUGGY BUILDING 


Last month Richard Sargent brought you Laurel, this month (Surprise surprise) 
we have Hardy, a low cost buggy with a unique means of locomotion. 


A HARDY DESIGN 


As can be seen in the accompanying 
sketches and photographs the base of the 
vehicle consists of two Lego 4.5V motors 
mounted side by side on a chassis of Lego 
technical beams. The motors are the 
geared type that you find in the Lego box 
107. Each motor directly drives a large 
Lego wheel in traditional turtle style, but 
the “third wheel”, which is usually a swivel 
castor or a ball-bearing castor, is a depar- 
ture in turtle style. There are two “third 
wheels” and they are mounted in a frame of 
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Technical Lego.which swivels so that one 
or the other wheel is in contact with the 
ground. One wheel enables the buggy to 
travel in a near-perfect straight line, while 
the other is brought into action when the 
buggy needs to turn around its centre 
point, which is the pen position. This is the 
arrangement which allows Hardy to travel 
over carpeted surfaces which would hin- 
der or stall a buggy with a stub for its third 
wheel. If you wish to follow the precise 
design of Hardy’s chassis, detailed plans 
are available (see the components list). The 
principle of operation is shown in Figure 1. 


Figure 1. Hardy features two ‘third wheels’. With wheel A in contact with the ground, the buggy will move in a straight line. Engaging wheel B allows Hardy 
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THE SUPERSTRUCTURE 


This, generally speaking, is everything 
which rests on top of the two drive-motors 
and the construction is not as critical as 
that required for the lower half. One motor 
is needed to operate the third-wheel frame, 
and another is needed to raise and lower 
the pen. The prototype uses two more “107 
type” motors, but it should be equally pos- 

-sible to use the smaller Lego motors with 
the 20:1 reduction gearing (sets 8700 and 
872). 

Gear and chain linkages take the power 
from the upper two motors to suitable 
points on the superstructure where the rot- 
ary motion can be translated into the hori- 
zontal movements required to move the 
wheel-frame and the pen-slider. Figure 2 
shows the pen-sliding mechanism. The 
slider is a Lego axle.moving freely through 
two Lego holed plates. These plates have 
been cut to allow the pen freedom of 
movement, which is important! Generally 
speaking, cutting and glueing your Lego 
should be a last-resort measure, since the 
pieces affected can’t always be used 
again. In this case it’s unavoidable. Make 
clean cuts with a Stanley-knife. The pen is 
attached to the axle by two rubber bands, 
and these should be positioned where they 
don’t foul the axle supports. The motor- 
driven wheel has a peg in it which moves 


CENTRONICS CONNECTOR 


STILL NO CONNECTION 


DETAIL 


Figure 2. The pen sliding mechanism makes use of a number of Lego building blocks plus the occa- 
sional rubber band. Cutting and glueing Lego, while usually a last resort, is unavoidable in this case. 


port. 8-bit Centronics users can obtain a 
total of four. inputs if they wish, by bringing 
the Centronics D7 signal over to point D5 
on the pcb. This extends the range of the 
input multiplexer and allows S4 and S5 to 
be used as front and rear bumper contacts. 
However, as we’re not concerned with 
bump-contacts this month, we will con- 
centrate on the minimum configuration 
only. 


TIP31 
TOP VIEW 


F-="=9 DRIVE 
H 


Figure 3. Some changes to the original motor driver are necessary for Hardy to 


operate correctly. 


the 15-hole technical beam up and down 
against the resistance of a rubber band. By 
driving the peg-wheel constantly it is pos- 
sible to make Hardy draw dotted and 
dashed lines (dot-matrix print-outs haven’t 
been tried yet!) but this is not catered for in 
the software example shown. 

Notice that both the wheel-frame and 
the pen-slider need a micro-switch to pro- 
vide feed back information to the com- 
puter. The 8-bit Centronics interface nor- 
mally provides for up to 8 sensors (see 
page 55, E&CM August 1984), but with the 
addition of the two extra motors bits D5 
and D6 have been “stolen” for drive duties, 
leaving D4 to read one of two sensors. 
These are allocated as follows: 


S6 sense wheel-frame position 

S7 sense pen position 

S0-S5_ areunavailable 

This arrangement is necessary so that 
the circuit will work from a 7-bit Centronics 
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CIRCUIT ONE 


Figure 3 shows the additions and changes 
that need to be made to the original “Two 
Motor-Drivers” circuit of August 84. Track- 
cutting on the original pcb is not neces- 
sary, since if the PCB’s D5 and D6 are left 
unconnected with 2K2 resistors R9 and 
R10 will take pins 9 and 10 of IC3 high and 
sense lines S6-S7 will become the only 
valid inputs, selected by the address given 
by D4 on pin 11. The circuit for the extra 
motors can be built up on vero-board. 
These motors always turn in the same 


TABLE 1. Z80 addresses. 
Data (write) 


POKE FBFF 
OUT5 

OUT 65247 | 
OUT 4 

CALL &BD31 


Busy 
380Z 


NASCOM (PIO) 
SPECTRUM (PIO) 
MTX500/512 
CPC464 


INP 4 


INP 4 


PEEK FBFF (bit 0) 
IN 64735 
CALL &BD2E (carry flag) 


direction and are therefore driven by a 
single-transistor, rather than the four 
needed for bi-directional operation. 

The control words which may now be 
sent to the Centronics port are as follows: 


Shut down robot .......... 00000000 0 
Left drive forward ......... 00000001 1 
Left drive reverse ......... 00000011 3 
Right drive forward ...... 00000100 4 
Right drive reverse .:..... 00001100 12 
Move wheel-frame ....... 00100000 32 
MOVE Pe? .......:..cccceseeeee 01010000 80 


At first glance it might be tempting to 
drive Hardy jn the same way that we drove 
Laurel last month — by using LPRINT com- 
mands to put the data out on the Cen- 
tronics lines. This worked with Laurel 
because the Centronics- Busy line could 
be held at a permanent low level by typing 
sensor SO to ground. If BUSY is seen as a 
high by the LPRINT command, the com- 
puter will wait forever in a loop until BUSY 
does go low. In the case of Hardy, BUSY 
reflects the state of a chosen sensor, and it 
is therefore not possible to use LPRINT, 
and POKE or OUT will have to be used 
instead. 

There is, it seems, a little game that some 
micro manufacturers like to play with the 
new owners of their computers. They like 
to hide the single reference to the Cen- 
tronics port address somewhere in their 
500 page manual. I’m convinced they don’t 
like the printer port being used for anything 
other than a printer! Table 1 shows the 
addresses for some current (and not-so- 
current) Z80 micros. 

This table makes the situation look 
deceptively simple. It isn’t. Older 380Zs 
had their port at OFFF. The Nascom PIO 
has to be configured by the user. So it 


(read) 


(bit x) 
(bit 1) 
(bit 0) 
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could become INP 5 and OUT 4. The 
Spectrum has no ports of its own — the 
address given is for the PIO add-on shown 
on page 54 of E&CM August 1984. The 
Memotech MTX has an unusual Cen- 
tronics STROBE arrangement and the 
Amstrad CPC464 port can only be reached 
by two machine-code CALLs. 

There is no easy solution to these con- 
volutions — if you want to experiment with 
robotics, then you must read your com- 
puter manual very carefully and find out 
what signals the various ports are capable 
of handling. 


HARDY’S SOFTWARE 


As the complexity of each model robot 
increases the pressure to turn away from 
slow Basic to faster Forth (which not all 
users will possess) and to Machine 
Language (different codes for different 
CPUs) will become ever stronger. How- 
ever, the whole point of the Lego Robotics 
series is that the models and ideas outlined 
‘should run on as many micros as possible, 
and that potential builders of interesting 
hardware should not be discouraged by 
over-complex software. Therefore it is 
important that all the Robotic Things 
should at least do something under Basic, 
even though they may perform better when 
controlled by a different language. 

This month’s demonstration BASIC 
really just involves incorporating the sen- 
sor checking code that we used in the 
Wall-Building Robot (August) into the chain 
code control program that was used to 
drive Laurel last month. 

Observant code-breakers will have 
noticed that the S-Stop command in the 
Laurel listing was in fact redundant, since 
all the other commands always neatly 
turned off the motors at the end of their 
time-period! We can use this fact to advan- 
tage for Hardy by using the S command for 
Select Pen and the code at line 700, which 
was the stop-code, now becomes the Pen- 
select code. Pen-select will act as a 
“toggle”. Use it once and the pen will go 
down, use it again and the pen will rise. 
Note too that this month’s code can’t use 
LPRINT. The port addresses are contained 
in the two variables, PB (read the Busy) and 
PD (port data). They must be set early in 
the program to the correct values for your 
computer. The MTX is being used as the 
example machine so the code required is 
LET PB=4 and INP (PB) and OUT PD. 
Other machines may use PEEK (PB) and 
POKE PD. 

Sending 7 or 8 bits to the Centronics port 
using OUT or POKE is no real problem but 
reading the BUSY line is tricky in BASIC, 
since it is the state of one bit that we’re 
interested in, and the other 7 bits tend to 
get in the way! Since this is an issue of 
some importance, its discussion cannot be 
delayed any longer. 


READING BITS 


In machine code, the state of a single bit 
can often be read directly. To read a BUSY 
signal coming in on Bit 5 in Z80 code we 
would use BIT 5,A : JP Z 1000 which really 


means “test the state of bit 5 in register A 
and if it is a zero branch to some code at 
1000”. 

-Another way of testing bit 5 is to set up a 
mask to “blank off” the bits that are irrele- 
vant and then test the whole byte. This is 
commonly done at machine code level, 
and can also be used by some BASICs. 
Here’s how it works: 


B 
76543210 
1 Read the port 10101010 — AAhex (170) 
2 Set up mask — 00100000 — 20hex (32) 
3 Perform Logical AND thus : AA AND 20 
4 Result is 00100000 30hex (32) 


Logical AND will only produce a 1 if both 
“inputs” are 1. In the example, BUSY bit 5 
was high and the mask (32) produced the 
result 32. If BUSY had been low, the same 
mask would have produced the result 0. 
No other results can occur, and a test for 
32 (or indeed for “non-zero”) would have 
established the condition of the BUSY line. 
Clever BASICs, like that used on the Nas- 
com, can perform this “bitwise disjunc- 
tion”, but do not assume that if your BASIC 
has the keywords AND, OR and NOT it can 
necessarily do bit manipulation of this sort. 
These Logical Operators tend to perform 
Boolean algebraic functions — bitwise 
manipulation is an added bonus. If the ans- 
wer to PRINT 5 OR Gis 7 then your machine 
can perform bitwise Logical Operations. In 
like manner PRINT 255 AND 1 will respond 
with 1. If you use a Spectrum then you can 
give your computer bitwise logic, if you 
haven't already done so, by referring to the 
May issue of E&CM. That will help interpret 
the BUSY signal which comes in rather 
awkwardly on Bit 1. The mask needed to 
isolate bit 1 is 00000010 which is 2. Fortu- 
nately most BUSY signals come in on bit 0 
which is reasonably easy to detect using 
“ordinary” BASIC. A zero will always pro- 
duce an even byte, a 1 will produce an odd 
byte. so, in MTX BASIC, we have: 

LET Y=INP (4) 

: REM Read BUSY line 
IF Y=0 THEN GOTO xxxx 
: REM Jump if BUSY low 
IF Y/2=INT(Y/2) THEN GOTO xxxx 
: REM Equates only if Y even 
and if so BUSY low so jump 
Else code continues as BUSY was high 


The “forwards” and “backwards” code 
(lines 299-400) is the same as that used for 
LAUREL, except that OUT 
LPRINT. The “turning” code is somewhat 
different. 

Turn right 90° lines(499-512), and the 
similar turn left 90° (lines 599-61 2) work like 
this: Lines 500-504 pulses the wheel-frame 
motor in small units of time, given by the 
delay at line 230, until the sense switch S6 
returns zero and causes a branch to line 
506. This has the effect of placing the turn- 
ing wheel on the floor. Then line 506 
causes a 90° pivot, the accuracy of which is 
determined by the value of RD, set in line 
40 and using the subroutine at line 280. 
Finally, the code in line 508-510 moves the 
wheel-frame by the time value FD. FD, in 
line 34, should be given a value which will 
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bring the normal third-wheel down onto 
the floor. 

The Select Pen routine at 699 contains 
both the “pen up” and “pen. down” 
routines. If FL=0 (line 700), the pen is 
assumed to be UP and the routine at line 
750 uses the time value FA to drive the 
motor and so lower the pen, setting the flag 
FL to indicate “pen down”. When a sub- 
sequent request is made to the SELECT 
PEN routine, FL=1 and the code in lines 
710-740 is run. Note that the values 80 and 
16 in line 710 control the motor whilst also 
selecting sensor S7. The motor is run until 
S7 returns zero. Line 740 reselects sensor 
S6, resets the FL flag and exits. 

Next month Hardy acquires sensors, an 
extra interface board, and some Z80 
machine code driving and_ sensing 
routines. 


PARTS LIST 


IC1 74LS04 HEX INVERTER 
TR1,2 TIP 31 
R1,2 100R 0.25W 
D1,2 1N414B 


Small piece Vero board; Copper strip 
for home-made micro-switches. 


LEGO 


In addition to the basic motors, builders 
will now find the following kits worth 
investigating: 

8710 assorted technical pieces 

20:1 reduction gearing & chain 
technical plates, short beams 
long beams 

2 medium tyres 

extra gears 


To obtain drawing plans and acomplete 
parts lits of the Hardy buggy, send a 
large stamped self-addressed 
envelope to E&CM. 


NOVEMBER 1984 


for low-cost trainingin ‘=ox 


real-life robotics — 


The advanced design of the Neptune 2 makes it the lowest cost real-life 
industrial robot. 

It is electro-hydraulically powered, using a revolutionary water based 
system (no messy hydraulic oil!) 

It performs 7 servo-controlled axis movements (6 on Neptune 1)— more 
than any other robot under £10,000. 

Its program length is limited only by the memory of your computer. 
Think what that can do for your BASIC programming skills! 


And it’s British designed, British made. 


Other features include: 
Leakproof, frictionless rolling diaphragm seals. 


Buffered and latched versatile interface for BBC VIC 20 and Spectrum computers. 
12 bit control system (8 on Nuptune 1). 

Special circuitry for initial compensation. 

Rack and pinion cylinder couplings for wide angular movements. 

Automatic triple speed control on Neptune 2 for accurate ‘homing in’. 

Easy access for servicing and viewing of working parts. 

Powerful — lifts 2.5 kg. with ease. 

Hand held simulator for processing (requires ADC option). 


Neptune robots are sold in kit form as follows: ‘ 
Neptune | robot kit (inc, power supply) £1250.00 ADC option (components fit to main control board) £95.00 


Neptune | control electronics (ready built) £295.00 Hydraulic power pack (ready assembled) £435.00 
Neptune | simulator £45.00 Gripper sensor £37.50 

Optional extra three fingered gripper £75.00 
Neptune 2 robot kit (inc. power supply) £1725.00 BBC connector lead £12.50 
Neptune 2 control electronics (ready built) £475.00 Commodore VIC 20 connector lead and plug-inboard £14.50 
Neptune 2 simulator £52.00 Sinclair ZX Spectrum connector lead £15.00 


All prices exclusive of VAT and valid until the end of 1984. 


Mentor is all-British in design and manufacture 
; and comes in kit form at an astonishingly low 
price: 


x Mentor robot kit (inc. power supply) £345.00 
desk top r obot Mentor Control electronics 
This compact, electrically powered training (ready built) £135.00 
robot has 6 axes of movement, simultaneously Mentor Simulator (requires 
servo-controlled. It gives smooth operation, ADC option) £42.00 
and its rugged construction makes it ideal for ADC optidn (C ts fit t en 
use in educational establishments. Other OF oh oh a saiashansemibohes ee 
features include long-life bronze and nylon electronics board) £19. 
bearings, integral control electronics and BBC connector lead £12.50 
power supply, special circuitry for inertial Commodore VIC 20 connector lead 
compensation, optional on-board ADC, and and plug-in board £14.50 
hand-held simulator as the teaching pendant. Sinclar ZX Spectrum connector lead £15.00 
Like Neptune, Mentor’s program length is 
limited only by your computer's memory. All prices exclusive of VAT and valid until 
Programming is in BASIC. the end of 1984. 


CYBERNETIC APPLICATIONS LIMITED 


| ybernetic § = portway TRADING ESTATE, ANDOVER, HANTS SP10 3CM 
pplications — TEL: (0264) 50093 Telex: 477019 
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r eCTRONICS & 


COMPUTING 
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Guaranteed... 


.. First place... . Electronics and Computing disappears fast... howmany times has 
” somebody beaten you to the last copy in the shop? The solution to this monthly 
frustration is simple: take out.a subscription. A subscription guarantees first 
place in the queue for your favourite computer magazine; guarantees the next 
instalment of that vital hardware project; guarantees authoritative features and 
reviews; guarantees unrivalled utility software. 

A — to Britain’s best selling computer projects magazine keeps you 

one step ahead. . 


Subscribe! 


SUBSCRIPTIONS DEPT 
COMPETITION HOUSE 
FARNDON ROAD 

MARKET HARBOROUGH : : : 
LEICESTERSHIRE Payment accepted by Cheque, Postal Order, International Money Order. Sterling Draft, Access 


Enquiries: Phone 0733 264666 or Ves: 


res { 


Your Robot (May 84) 


“Its stylish good looks make an immediate 
impression” 
“Will be the best buy around” 
“Lifted a total weight of 4lbs!” 


What Micro? (June 84) 
“Is quite powerful and will life a load of 7lbs” 
“Will sell for £225 rather than better known ones 
that cost nearer £600.” 


Please send Electronics & Computing Monthly for the next 12 issues to commence from 


I have enclosed a cheque/Postal Order for £11.30 (UK only); £16.00 (Overseas, surface); £26.00 
(Europe, Air Mail); other rates on request. 


7/77 SMa Soe 
ff. SY SS ae | Po OOS 
7 MOROTNES BSS 


/ the’ FORTH diension 
etn aera 


This piece of genius later ese a software u will 
David Husband and spate oy 4 be available which will permit pan ec ing. 
“ of its kind available. . 
RS232 and Parallel that not “ Order the Spectrum FORTH VO Cartridge 
only tae remote control but are usable £59+VAT ree the coupon adding £5.75 p&p 
from FORTH or BASIC with the ae also & insurance (£10 for Europe, £15 outside) or if 
allowing a Centronics printer to be driven. want more detailed information, tick that 
Due to an interrupt driven ‘Break’ key the x instead. SUBJECT TO AVAILABILITY 
SESS RTS ELE: SRA RRR RIS SA: eee 
Please send me Spectrum Forth /O 
lemme Cartridge. £59+VAT 

Tick whether for 16k [_] oF 48k Spectrum. [7] 

Name. Cheques to Skywave Software Readers’ A/C (or enter 


Visa No.) Please send me more information 
Address 
PORE CODE ss crannies 


([]muti-tonthg3  [_] zx81-Forth Rom 
eae to Skywave Software, 73 Curzon Road, gpl 
2 jorset, England. Tel: (0202) 30238 ARE 
a See GS SE SA eae amp | 


SPECTRUM FORTH I/O CARTRIDGE 
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Computer Answers (July/August ’84) 
“The arm is very powerful with a bone-crushing 
grip. Constructionwise, Ogre is a real monster, 
the elbow rotates to 60, making it possible to 

grab any object of any height! A well made 
piece of machinery that should prove useful to 
both college and industry.” 


Incredible value for £195+VAT 


* ake allow y 28 days dalionhy due to very heavy demand. 


VIC20/CMB64, DC motor/stepper motor drive interface, 
fully independent stop/start/torward/ reverse by simple 
pokes!!! 


2 DC motor/1 stepper interface 
| 4 DC motor/2 stepper interface ses A 
Interface Board for Ogre .........:.:sessesssseeesestcesneeeees 
| Complete with leads and software. | 


L.W. STAINES & CO 
UNIT 2 RODING TRADING ESTATE - 
LONDON ROAD BARKING ESSEX IG11 8BU 
01-591 2900 


STEPPER MOTORS 


for robotics, turtles and X/Y Plotters 


Type ID35/014. Low Current Model 
* 48 steps/rev. (7 deg steps) * Wt 300 Grms 

* 12 Volts at 0.25 Amps per winding (4 windings) 
PRICE £13.50 inc p/p & VAT 


Type HR23. (Higher Resolution) 
* 200 steps per rev. (1.8 deg steps) * Wt 600 Grms 
* 24 volts at 1 amp per winding (4 windings) 

PRICE £29.00 inc p/p & VAT 


‘THE ROBOT THAT MIMICS 
THE BIG BOYS’ 

IDEAL FOR ROBOTIC 
EVALUATION AND 

ROBOTIC USE 


Suitable Driver I/Cs 
RS 8 stage Darlington . . . Drives 2 1D35’s from the User Port. 
PRICE £2.25 inc p/p & VAT 


Type SA1027 . . . Single Pulsed input determines speed. Second input deter- 
mines direction. Suitable for direct drive of one ID35. (HR23 requires addi- 
tional Power Transistors.) 

PRICE £6.50 inc p/p & VAT 


plus 
VAT 


© Simple user interface in ENGLISH. 


© Supplied with step-by-step operating 
tutorial. 

© 5 degrees of freedom plus grip. Size 
and action like the human arm. Lift 
Capacity, nominally, 250g. 


© Speed and acceleration under user 
control. 


© Complete and ready to run when 
connected to a computer. 


® Works with Acorn BBC, Vic 64, 
Apple and others. 


Details from C(O) 
"Cyber Robotics Ltd a 

1 Ditton Walk, Cambridge CB5 80Z 

(0223) 210675 


Relevant Data supplied FREE with all ORDERS 


The Book, DIY Robotics & Sensors with the BBC MICRO - £7.95 inc p/p 
(Commodore 64 version — same price) 


NOTE Motor prices vary with foreign exchange rates. If ordering after 
1.12.84, please telephone first. 


Telephone ACCESS & VISA orders welcome 


We cannot help with advice on projects, but a Price List of the RS compo- 
nents mentioned in the above books, plus limited Stepper Motor data is avail- 
able free, BUT will be sent ONLY ON RECEIPT OF AN A4 SELF ADDRESSED 
ENVELOPE, STAMPED WITH 24p. { 


CARDIGAN ELECTRONICS 
Chancery Lane, CARDIGAN, Dyfed, Wales 
Telephone: (0239) 614483 Z 


Shop Hours Mon-Sat 10 to 5 CLOSED ALL DAY WEDNESDAY 


ECM11 


If you're involved with 


education, then you're HI-TECHNOLOGY 
Lr ieclnalniy COMPUTERS 
computers and robotics. EDUC ATION 

The face of education is changing, >» ob Yate 
monitors are replacing xhibit 10n 


blackboards, light pens are 


_—— 23-26 January, 1985 

As an educationalist take an opportunity to get BARBICAN CENTRE, LONDON EC2 
right up to date with everything that's new in 

high technology and computers in education. The compare specifications and collect literature Programme. For details of these and a booking 
new techniques aren't only for the science labs or away from the bustle of day to day activities. form, tick the box on the coupon below.) 
computer classes, they cover all aspects of the 
schools curriculum, from geography to physical 


Entrance is free to anyone working in education: Timothy Collins 
and over 18 years of age. Just clip the coupon : 


ang: below. (To be completely up-to-date, book into Computer Marketplace (Exhibitions) Ltd., 
This exhibition, the first of its kind, is adefinitive _ the series of half-day seminar/workshops 20 Orange Street, 
showcase for both manufacturers and users organised alongside the exhibition in co- London WC2H 7ED 


alike. You can see the best the world has to offer, operation with the Micro-electronics Education 


© Certain Advertising Ltd 01-930 1612 


Address 


{ To: Timothy Collins, Computer Marketplace (Exhibitions) Ltd 20 Orange Street, London WC2H 7ED. 

I Please send me details of the seminar/workshops C1 getails 

I Please send me my free ticket(s) to the Hi-Technology and Computers In Education Exhibition, ae rail 

i Quantity a acacia travel 2 0 BED 
1 Establishment st Alban 9 (0727 
5 ; 377133 

i 


Postcode == CSCC—“Ct;ti‘“CSCC#STT ede phone 


ee as es A SS SS A SS OS SS SS SS GD SS GD GE SG SD GN GD SED SG] ms mm 
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A Hardware Guide For The 
BBC Microcomputer. 


A 260 A4 PAGE BOOK WHICH INCLUDES:- 


* Comprehensive circuit description. 
* Full step-by-step details on upgrading Model ‘A’ to Model ‘B’. 
* Full details on fitting disc and speech expansions. 
* Gull explanation of all link settings and functions. 
‘* Full of circuits, hints, tips and modifications (many previously unpublished). 
* Full manufacturers data sheets on all major IC’s including:- , 
R6522, 8271, 6502, MC6845, MC6850, SN6489AN, UPD7002, SAA5050, 
HM4816, 2764, 27128, 7400 series pin-outs. 


A MUST FOR BOTH ENTHUSIAST AND ADVANCED USER ALIKE 
To order send cheque/PO for £11.95 plus £1.50 ptp (UK only) 
(Overseas readers — printed paper rate surface mail — £3.00 ptp — air mail extra). 


ALSO AVAILABLE:- 


@ High quality dust covers for BBC Micro (grey) £3.95 plus 50p ptp. 
®@ A large range of hardware add-ons including digital-to-analogue converter, fast analogue-to-digital 
converter, dual stepper motor driver, digital input/output boards. 
@ The ‘Ow-Scroll’ — a variable spéed, hand held screen scroller. 


WISE-OWL, 


Easy to construct, versatile to use, 
comprehensive instruction manuals 
supplied. 


New standards of quality at economical 
prices. 


Available now 
Construction kit under £70.00 
Vision System £80.00 


Send for specification sheets and 
order form to: 


Fischertechnick of Germany and Micro 
Robotic Systems Limited of Great 
Britain have co-operated to produce 
an exciting new construction kit for 
making computer controlled micro 

- robots incorporating a vision system. 


The kit is ideal for Educational 
purposes in schools, industry, 
commerce as well as the hobbyist. 
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Micro Robotic Systems Ltd. 
20 Penywern Road 
London SW5 9SU 
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Any review of Commodore’s Plus4 com- 
puter must, as its central theme, consider 
the quality of the four inbuilt applications 
packages from which the computer 
derives its name. While the hardware con- 
figuration of the Plus4 features several 
interesting aspects, the success of the 
machine will depend on whether or not 
Commodore can convince the buying pub- 
lic that the inbuilt word processor, spread 
sheet, database and graphics utility justify 
the Plus4’s price tag. 

The Plus4 and Commodore’s other 
recent release, the C16, are the products of 
the same internal research and develop- 
ment project. Therefore it comes as no 
surprise that the two machines are for the 
most part identical. The only noteworthy 
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The Commodore Plus4, with its built-in firmware, is designed to 
appeal to the upper end of the home micro market. Gary Evans 
assesses the machine’s chances of success. 


difference is in the provision of semi-con- 
ductor memory within the two designs. The 
low-cost. C16 has only 16K of user RAM 
together with a 32K ROM that contains the 
BASIC and operating system. The Plus4 on 
the other hand has a full 64K’s worth of 
RAM, the same 32K ROM as the C16 to 
provide BASIC and a further 32K ROM that 
contains the four applications packages. 
From the above, it will come as no 
surprise, that software written for the C16 
will also function on the Plus4. Those who 
think that there will be an official upgrade to 
convert the humble C16 into a Plus4 are 
mistaken however. Although on the sur- 
face there would be little difficulty in 
designing such a piece of hardware, this 
scheme does not fit into Commodore’s 


marketing plans. 


A way with words 


In view of the importance of the built-in 
firmware, this review will break with con- 
vention and discuss these packages 
before moving on to assess the hardware 
of the computer. 

The concept of building applications 
software into a home computer was 
pioneered by Acorn who introduced the 
world to the sideways ROM. Whether or 
not Acorn predicted the way in which the 
concept would take off over the last few 
years is not known, but it is now possible to 
obtain a vast range of software in the form 
of ROM. The advantage of the Plus4’s soft- 
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ware is that the four packages are inte- 
grated. Thus data can be passed between 
the various areas of the software and then 
Commodore are able to squeeze quite alot 
of power into 32K by virtue of the fact that 
the different packages are able to make 
use of common routines. 

Some commentators have said that, in 
stressing the advantages of the applica- 
tions software of the Plus4 in their advertis- 
ing, Commodore are setting the machine 
up as a competitor to the QL which is also 
supplied with a similar suite of software. | 
do not share this view and see the Commo- 
dore’s natural rivals as the top-of-the- 
range MSX machines (the Sony implemen- 
tation features built-in firmware) —the QL at 
present, and possibly for some time to 
come, appealing to an enthusiast rather 
than mass market. 

To enter the wordprocessor, it is only 
necessary to press one of the machines 
four function keys, F1. This software is a 
derivative of the Easy Script software avail- 
able for the CBM64. The wordprocessor is 
curiously unnamed by Commodore who 
simply refer to it as the Plus4’s 
wordprocessor; straightforward but hardly 
zappy! It is a good example of the 
packages which are now available for 
many home micros. It has a full range of 
commands that facilitate the entry and 
subsequent editing of text files. The provi- 
sion of four cursor keys to the left of the 
Plus4’s keyboard is a definite advantage 
and means that none of the wierd and won- 
derful key assignments of some home 
wordprocessors have to be remembered. 
Another useful feature is the status inform- 
ation displayed along the lower edge of the 
screen. The wordprocessor has two 
modes of operation, TEXT in which inform- 
ation is entered into the system and COM- 
MAND which provides the means by which 
system commands are issued. The COM- 
MAND mode is entered by pressing the 
‘Commodore’ key at the right hand edge of 
the screen. 

The wordprocessor also allows files to 
be merged, either to print out very long 
documents as a continuous file, the 
maximum for any one file is 99 lines, or, for 
example, to produce personalised letters 
by merging a form letter with a series of 
‘data files’ containing a list of peoples’ 
names and addresses. 

Following the criteria) by which 
wordprocessors for home micros are 
judged, the Plus4 software performs well. 
The two major drawbacks are firstly the 
fact that only 37 of the possible 77 charac- 
ters per line are displayed on screen at any 
one time, the screen scrolling around in 
order to display the appropriate section at 
any one time, and that many of the printer 
formatting commands appear on screen 
as codes and have no effect on the way in 
‘which the text is displayed on the screen. 


Both these factors mean that it is not until a 
document is printed out that the presenta- 
tion of the material can be assessed. These 
failings though are shared by the majority 
of micro-based wordprocessors and are 
solely due to shortcomings in the hardware 
of the computer. To provide the display cir- 
cuitry necessary to display 80 column text 
and the character generators to display 
italic or bold text would take any micro out 
of the home category and place it firmly in 
the business sector of the market. 

The Plus4’s wordprocessor has a role 
beyond that of a text entry system in that it 
is the front end for the other 3 applications 
packages lurking within the computer. 
These are the spreadsheet, the data file 
manager and the graphics package. The 
spreadsheet is, in home computing terms, 
a very powerful piece of software. It is 
simply entered by issuing entering ‘tc’ 
while in the command mode of the 
wordprocessor. The maximum number of 
cells supported is 50 rows by 17 columns 
although only three rows of twelve cells are 
displayed on screen at any one time. 
Again, this is a limitation imposed by the 
hardware of the computer. Any cell may 
have up to 32 characters entered to it (only 
11 of which are displayed on screen), the 
characters may be either text, numeric or 
to a formula that will produce output 
dependent on the content of other 
specified cells within the sheet. The 
spreadsheet has a very useful screen 
editor that greatly eases the task of getting 
data into the cells. 

It:is also possible for the spreadsheet to 
call upon the services of the graphics 
package by issuing the single command 
‘gr’ from the word processors command 


mode. The graphics package is capable of 
producing both bar and dot graphs from 
the information within a specified series of 
cells. 

The fact that the otherwise comprehen- 
sive manual devotes only five pages to the 
operation of the graphics package indi- 
cates that this is not the most powerful 
aspect of the Plus4’s firmware (perhaps 
Plus3% would have been a better name for 
the machine). The graphics generator will 
produce only the crudest of displays, the 
idea is that any output from this section of 
the software is passed to the wordproces- 
sor where it is treated as a standard text 
file. All the niceties such as labelling are 
then added at this stage. It is a workable 
system and quite adequate for basic out- 
put but it is hardly the most elegant 
approach to the problems of providing 
graphic illustrations of the implications of 
the figures contained within the spread- 
sheet. 

The last of the four packages will only be 
of interest to users who have purchased a 
disk system for use with their Plus4. While 
a disk drive will make the other applica- 
tions software far more pleasant to use, itis 
possible to use them with a cassette re- 
corder though. It cannot be argued that a 
disk file manager can be used without a 
disk however. 

The disk file software is another example 
of a package which performs well in home 
computing terms. It allows the user to 
define the format in which the data is to be 
entered and to perform sorts on the data 
contained in any series of entries. It is also 
possible to pass the output of any sort to 
the wordprocessor for the purpose of pro- 
ducing well presented reports. 
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The four parts that go to make up the 
Plus4’s firmware package can be said to 
be greater than the whole. The ability to 
freely pass data between various parts of 
the system with the minimum of fuss is a 
great bonus. That and the fact that the soft- 
ware is ROM based gives the Plus4 the 
edge over other micros that require tedious 
loading and system configuration before 
any work can commence. The question is 
just what demand will there be for the 
facilities provided by the firmware? 
Wordprocessing is an area that is growing 
in popularity and it is likely that many Plus4 
owners, both in the home and business will 
find immediate use for this aspect of the 
Plus4. The other three sections of the 
system are unlikely to find much applica- 
tion in the home, the days when people use 
a spreadsheet to calculate the effect of 
mortgage increases on their financial posi- 
tion are still some way off as is the time 
when every housewife/husband keeps 
track of the stock in their larder with a data 
base. The majority of the power of the 
machine will thus only be appreciated by 
the small business user and they may find 
that while the Plus4 is a good home micro, 
they soon outgrow the power of the com- 
puter. 


Hardware high points 


The Commodore-owned IC manufacturing 
facility has come up with yet another 
derivative of the well known 6502 proces- 
sor which has been designated 7501. This 
is driven by a variable speed clock that can 
run between 0.89 and 1.76MHz, the speed 
changing according to the type of memory 


REVIEW 


(RAM or ROM) that the computer is 
addressing. The chip count of the Plus4 
has been dramatically reduced from that of 
the CBM64, with the result that in addition 
to the processor, the eight dynamic RAM 
chips, four ROM ICs and the I/O devices, 
there is not a lot else worthy of comment. 

To the outside world, the computer has a 
well engineered look to it. Commodore 
have long since learnt the importance of a 
typewriter-style keyboard that has a posi- 
tive feel. A full length space bar is also 
regarded as an important feature. At the 
top of the keyboard there are four function 
keys which, when used in conjunction with 
the shift key, are capable of providing 
seven pre-programmed functions in addi- 
tion to the help facility. It is good to see that 
the Plus4 provides both an on/off and a 
reset key on the right hand side of the 
machine. The majority of the I/O ports are 
brought out at the rear of the computer, 
these include the low voltage DC input 
from the separate power supply, a serial 
port, the cassette port, I/O port, memory 
expansion slot (into which additional ROM- 
based software may be installed) and the 
two joystick sockets plus the video output. 

In common with both the VIC20 and 
CBM64, the Plus4 requires that a purpose- 
built, rather than standard audio, cassette 
recorder is used for program storage. As 
suggested above though, in order to get 
the most from this particular computer it 
requires that a disk drive be used rather 
than a data recorder. The well known 1541 
disk drive can be used with the Plus4 and 
Commodore are to launch an updated ver- 
sion of this, the 1542 specifically for the 
new computer. In the new year there will 
also be a fast (by Commodore standards) 
disk drive designated the SFD-481; this, it 
is Claimed, will speed up data transfer by a 
factor of twelve times. 

In view of the fact that the Plus4 shares 
much of the same technology as the 
games orientated C16, it is no surprise that 
the computer offers an impressive 
performance as far as screen graphics and 
sound are concerned. The machine can 
reproduce eight luminance levels of 15 
basic colours in addition to black, giving a 
specified total of 121 different colours 
although most people would have difficulty 
in telling the difference between some of 
the shades of colour. The one retrograde 
step is that the sprites of the 64 do not find 
a place on the Plus4 but to make up for this 
deficiency the problems associated with 
the creation of high resolution graphics on 
the company’s current best selling com- 
puter have been addressed by the 
inclusion of a number of new BASIC com- 
mands. These include commands that will 
be familiar to owners of other computers 
and include DRAW, BOX, and CIRCLE. 

The Plus4 brings an unfamiliar facility to 
the computer in the shape of a command 
that allows users to define on screen 
windows in order to display the output of 
different sections of programs on screen 
simultaneously. 

Another welcome addition to the 
facilities offered by the Plus4 is the 
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machine code monitor going under the 
name of Tedmon. This allows those 
familiar with the concepts of 6502 machine 
code programming to examine and shift 
blocks of code as well as being able to 
assemble, and disassemble single lines of 
code. 

In view of the fact that in order to get the 
most from the applications software 
supplied with the computer it is essential to 
use a disk drive. It comes as no surprise 
that the new version of Basic provides a 
number of disk utilities that allow the user 
to get the most from the disk system. 

The provisional documentation that we 
were supplied with for the purposes of 
review was divided into two distinct sec- 
tions. The first of these dealt, in a fairly 
thorough fashion, with the initial setting up 
of the computer and with a step by step 
guide to the various commands of the 
Basic. The second half of the manual con- 
cerned itself with tutorials describing the 
operation of the built-in applications pro- 
grams. Again this section of the manual 
was easy to follow and should mean that 
most users will soon be able to master the 
facilities offered by the packages. 


In conclusion 


Commodore have long since learnt the 
importance of packaging and the Plus4 
continues in the traditions of the CBM64 in 
offering a well engineered product with 
good quality keyboard. The new version of 
Basic supplied with the machine is, on the 
whole, an improvement over its predeces- 
sor although the omission of sprites is a 
retrograde step. 

The machine will stand or fall, though, on 
the acceptability of the built in firmware. 
This does not come cheap as price com- 
parisons with the cost of the C16 seem to 
indicate that each of the four packages is 
costing the user around £40. While paying 
this sort of money for a wordprocessor will 
be justified in the case of many home users 
the other packages would seem to be of 
less immediate worth. Whether or not it 
would have been better for Commodore to 
restrict themselves to the provision of the 
wordprocessor and to have reduced the 
price of the machine by £100 or so is some- 
thing that will cross many people’s minds. 
The other items of software could have 
been supplied as plug-in cartridges for 
users to buy as and when they had a need 
for the additional facilities. 

As yet there is little cassette-based soft- 
ware available for either the C16 or Plus4 
although undoubtedly there are many soft- 
ware houses working on conversions of 
existing titles for these new machines. It is 
probable that both of the new computers 
will take some time to gain acceptance in 
the market and it will probably be next year 
before either product begins to see a high 
volume of sales. In the meantime though 
Commodore have their 64 machine which 
looks set to become, on a world wide 
basis, one of the most popular micros to 
date. 


ANSWER BACK 


SEMIOR AND JUMOR ep ROM SERVICES 


=e J JES QL, SPECTRUM AND 
ZX81 HARDWARE 


GENERAL KNOWLEDGE SPECTRUM/ZX81 
THE ULTIMATE CHALLENGE DATA AQUISITION/ 
BBC (32K)*ELECTRON ~ CONTROL CARDS 
QL ADAPTOR 


PRINTER ADAPTORS 
RS 232 to centronics adaptor for 
use with Interface 1 or QL. 
Complete with cables. Other 
micros — Please enquire. 


ANALOG TO DIGITAL 
CONVERSION 

| 8 channel 8 bit from £23.95 
Achannel10bitinput £27.95 
8channel12bitinput £57.95 
3channel8bitoutput £26.95 
also latches multiplexers etc. 


Juniors (Ages 6 to 11) Seniors (Ages 12 and 
Ov 


-defeat the mythical pe is wits against £39 . 9 5 


dragon and save the the KOSMOS robot 
princess of KOSMOS and destroy the Alien 
Castle. .. invaders. . . . 
But be warned, in your endeavours you will learn vast amounts of fascinating facts 
on an enormous variety of subjects. The ANSWER BACK quizzes provide an ROM BOARD £14.95 
incredible adventure in education by allowing successful challengers to Accents 2 276A Eproms or 


participate in the compelling games. 
ili RAM to replace the spectrum 


Each program comes complete with 15 enormous quizzes providing a total of 750 i 
questions and 3000 optional answers. But that is only the start, you Soni also create ROM. Also contains 4user 
and save an unlimited number of quizzes of your own design. definable key switches. 


FEATURES INCLUDE 


0 Multiple choice answers 0 True or False? 1 Find the missing letters 
Ee 0 Stand facility 0 Immediate sie open ‘of errors 0 Timer option 
Performance summary C Re-run of questions passed or incorrectly 
answered [1 Full facilities for creating and saving an unlimited number of new EPROM PROGRAMMER £54.95 
quizzes Acard for ZX 81 or Spectrum 
Available from your computer store or by mail order Price £10.95 WYEL 2716/32/32A/64/128 
Other complete with programming Dual didirectional RS232 £34.95 
educational titles include... H idi i i 
"Ihe Franch Mistress software requires external Dual bidirectional centronics 
‘The German Master’ 27V-40V ie 3x 9V batteries or £26.95 
‘The Spanish Tutor’ PSU £9.95 complete with centronics 


printer driver software 


INPUT/OUTPUT CARDS 
24 line MK3 £14.95 
24 line MK1 + LED’s £16.95 
I/O accessories include output 
latches input multiplexers A/D, 
D/A and LED indicators 


COMMUNICATIONS 
Single bidirectional RS232 
£25.95 


EPROM CARDS and TIME 


CARTRIDGES Counter/timer —4 x 8bit 
» A range of board cards channels £13.95 
~ interaces and cartridges for *|nterval timer —3 x 16 bit 
ZX81 and Spectrum eg ZX81 channels £18.95 
card £18.95 also range of *Real time clock £24.95 
software in EPROM *Event timer £21.95 


*Crystal controlled cards 


EXTENSION BOARDS CONNECTORS 23 and 28 way 

3 slot mother boards for Edge cards 75p 
2X81 £15.95 | Edge connectors £2.50 
Spectrum £16.95 | Gold edge plugs £2.50 


28way|DC connector £4.95 
Many other assembled cables 
& parts 


complete with voltage 
regulation and power on 
indicator 


OM ei, 


KOSMOS SOFTWARE LTD, 4 Pilgrim Close, Harlington, DUNSTABLE, Beds. LUS 6LX 


Please supply the peg nse | programs for the BBC/ELECTRON computer 
WER BACK J Quiz @ £10.95 
ARE RARE oy Qe @ 095 Eprom SERVICES 
Nir) WARS/MISS so. eaaseo ctor ndis aia Aste a tenhcdadntls Ubbne teers a 3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183 
AAGOS8 5885 hs paren en Fawlh pa sia bale a8 Anuetieye KF 5 Helga ¥ seh Feed Large SAE for details. Export and trade 


welcome price include UK postage—overseas 
please add as appropriate 
Industrial projects undertaken—please 
‘SURSTABLE Beds Tus SLX ‘phone for details 
Tel. (05255) 3942 
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KOSMOS SOFTWARE LIMITED 


RELEASE THE TRUE 
POWER OF THE QL! 


Metacomco's QL Assembler §f THE EDITOR 
Development Kit provides Full screen editor within a user 
a high specification assembler oc ig 
and full screen editor for the = Me Pasian bern 

; simultaneously. 

Sinclair QL. > Edits any ASCII file including 
Now you can write assembler and SuperBasic source. 
programs to use the multi- > Horizontal and vertical scrolling. 
tasking power of QDOS, or > Block copy and delete. 
to gain the extra speed that > Insert file - merges files. 

assembler provides. > Find and Replace. 

This sophisticated > Automatic word wrap. 
development kit is available For only £59.95 (incl VAT +P &P). 
exclusively from ae ai sn the oer 

= mentation. 
Metacomco, a leading , Can ou afford notte Rees 
producer of software for 
microcomputers. 


the true potential of your QL? 
Just clip the coupon or phone. 

Release the power for 
only £59.95! 


CTAPrRAMP i 

Adi imi im 00 ne 
26 Portland Square, Bristol BS2 8RZ. 

THE ASSEMBLER Tel: Bristol (0272) 428781 

> Standard Motorola 68000 

mnemonics. 


QL, QDOS, and SuperBasic are trade marks of 
> English error messages. 


Sinclair Research Ltd. 
BE RE Gee Le 
POST TODAY TO: ao 
Metacomco, 26 Portland Square, 
> Produces code which can 
be EXECed, and runasa 
concurrent job. 
> External references allow 


Bristol BS2 8RZ. 
linkage to high level languages 


Please send me ____ copies of the 
QL Assembler Development Kit 
at £59.95 each. | enclose a cheque : 
for £ or please debit my 
ACCESS/VISA Account No. ‘ 
and other assembler modules. 
> Macro expansions. 
> Position independent, 
absolute or relocatable code 
can be produced. 


Card expiry date 

COT TT TTT | 
SIGNATURE 

> Conditional assembly. 

> Large range of directives. 

> Fully formatted listings. a 

> 30 character variable PRICE INCLUDES VAT, POSTAGE AND ae 

names and 32-bit values. | A NRE NORRIE, SE 
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NAME 


POSTCODE 


ADDRESS 


fi idl 
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Computer and Video Games, Britain's most 
popular computer games monthly, bring you 
two exciting new books for the Spectrum and 
Commodore 64. 


Each 100-page book contains up to 30 brand 
new games checked and prepared by 
Computer and Video Game's _ regular 
contributors. 


At £4.99 - the best value on the market at all 
good bookshops from October 26th, or direct 
through your letterbox by filling in the coupon 
below. 


Pee ete ee te ers ee ee ee 


Please send me, post free .......... copies of 
the 


Computer & Video Games Commodore 
Collection 


Collection 


I enclose remittance of £...... at £4.99 per book, 


I 
! 
l 
Computer & Video Games Spectrum H 
i 
made payable to EMAP Books. : 


Send this coupon to: 
EMAP Books, Bushfield House, Orton Centre, I 
Peterborough, PE2 OUW 


wii slg “oe omc! eee a 


a 
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EXTERNAL 
SIDEWAYS ROM 
EXPANSION 
Sideways ROM expansion to 16 ROM’s, all sockets software 
addressable. 

Unique two circuit board design requiring the minimum 
amount of space within the computer. 

System can be purchased for EXTERNAL or INTERNAL use 
with the BBC micro. 

External board mounted in a smart open based purpose built 
box, colour matched to the BBC micro. 

NO soldering, plug in design. 

Plugs into the CPU socket using IC socket compatible pinouts. 
Full instructions provided. 

Buffered minimising the loading on the computer's internal cir- 
cuitry. 

Minimal power consumption when board fully populated. 
Fully compatible with all ROM’s/EPROM’s. 


+ >t HF HF H 


AVAILABLE SOON (On external system): 
RAM Expansion module. 
Combined EPROM eraser/programmer module. 

Further ROM expansion modules. 


PRICE (Inclusive): 
External system £59.95 + £2 p&p 
Internal system £47.95 + £1 p&p 


PAYMENT: 
Send your remittance (cheques/PO only please) 
with your order to: 


MICRO-Z LTD. 


PO Box 83, Exeter, Devon EX4 7AF 
SAE for full details 


Based around the powertul 8 Bit Motorola MC 
6809 processor this High Res. Microcomputer 
System is available in kit form using 8” x 8” 
boards. It can interface with many peripherals inc. 
printers, terminals, monitors & disk drives and is 
supported with the proven FLEX disk operating 
software enabling it to be developed into a really 
powerful Microcomputer system for Business, 
Engineering, Education or the Hobbyist. 
Previously known as 77-68 and ‘The ECM HI- 
RES. Computer Project’ it has been thoroughly 
researched and developed in the last 2 years and 
has been renamed the DENNIS COMPUTER 
SYSTEM. Itis now distributed exclusively by Stirling 
Microsystems. 
RANGE OF BOARDS Board kit 
6809 CPU. MC 6809 Processor 

running at IMHz. EPROM Socket for 

2716 (2K) £15.00 £60.00 
SP Bug Monitor £28.00. SP Bug Listing only £5.00 
64K RAM. Uses 8 x 4164 (64K 

x 1)memory chips. Extended page 
facility for 4 boards per system 
HI-RES. GRAPHICS. 8 Colours, 


CASSETTE. Operates at 300, 600 
1200 or 2400 Baud. Uses Industry 
Standard CUTS at 300 Baud 
PARALLEL. Two MC 6821 Parallel 
Interface Adaptors. One MC 6848 
Programmable Interface Timer £15.00 £5000 
ANALOGUE 8 Channel 12 bit Analogue input, 

2 Channel Analogue output ...............5 Board £28.75 
Kit now available. Phone for details. 

PSI. System Power Supply 

+ 5V.6A + 12V2A—-12V1A Assembled £8900 
Design notes £1 per item PRICES INC VAT 


FLEX OPERATING SYSTEM SOFTWARE ON 5” 


£600 £2000 


£28.75 £125.00 


” 

including black & white 512 x 512 or 8” DISKS INC VAT 
RES. using Thompson 9365 Configurable Flex with Editor & Assembler £138 00 
Monochrome version £46 00 £195.00 Debug Package €64 40 
Colour version £46.00 £275.00 _ Sort/Merge Package £64 40 
Hi-Bug Monitor £23.00, Hi-Bug listing only £5 00 aah Hie Sy ap af 

i 101 cs 
DISK CTRL Single or Double Density Text Piotr s €64 40 
on 5” disks. Single Density only on 68000 Cross Assembler £230 00 
8" disks £28.75 £138.00 Relocating Assembler / Linking Loader £132 25 
YDU. 40 Column by 24 Row Text Extended Basic £86 25 
Display ASc1] Encoded Keyboard Pascal - 6809 Source Compiler €172 50 
Input Port £15.00 £75.00 CSC Dynacaic Advanced Spread Sheet £16) 00 
SM Bug Monitor £23.00 SM Buglisting only £5.00 STYLO Stylograph Word Processing £230 00 
mare ALL BOARDS NOW AVAILABLE READY BUILT 

Sole Distributors: AND TESTED. PER BOARD £30 


STIRLING MICROSYSTEMS = 


ECMO8 The National 6809 Centre Send for full specification 


product details 


No 1 Park Road, London NW11 6XN Tel: 01-486 7671 and a free price list 
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QL ASSEMBLERS 


Adam Denning compares two QL assemblers and discovers that a 
prestige name is no guarantee of a prestige product. 


Software development on any new 
machine is going to be very slow until a 
reasonable assembler is widely available. 
Last month Metacomco released a QL 
assembler and editor and very soon 
Sinclair is due to release an assembler writ- 
ten by CET, the company which wrote the 
alternative operating system for the QL 
known as 68K/OS. 

We managed to get hold of both these 
products and gave them a thorough test. 
The results are perhaps alittle surprising as 
the product with the prestige name (ie 
Sinclair’s) is not as useful as_ the 
Metacomco product. 

Metacomco’s assembler is written in 
BCPL and was moved across from a larger 
68000 machine without much effort. It 
comes on microdrive cartridge with two 
manuals — one for the screen editor and 
one for the assembler. Both products are 
capable of multi-tasking, although the 
length of the assembler means that it is 
very unlikely that anything other than very 
minor jobs, such as a clock, can run at the 


“4... the GST assembler 
makes one fatal error’. 


same time until expansion RAM is avail- 
able. 

The editor is run by typing EXEC mdvn_ 
ed and is a derivation of Dr Tim King’s 
renowned screen editor that has been 
available on the BBC Micro for some time 
with the BCPL development system avail- 
able from Acornsoft. It is a very versatile 
product that utilises the QL’s potential to 
the full. In common with the assembler the 
most noticeable thing about the product is 
that it is pleasant to use. 

Invocation of the editor results in 
prompts for the name of the file being 
edited, so that already existing files can be 
altered or new files created, and then you 
are asked for the size of the editor’s work- 
space. This can be defaulted by pressing 
ENTER, but larger files will need corres- 
pondingly larger amounts of workspace. 
The editor will accept decimal numbers like 
20000 or abbreviations like 20K. 

You are then given the option to alter the 
window size, and this is done by moving 
the window around with cursor keys, 
changing its shape where appropriate. 

Once the window has been set the file is 
loaded if it exists, otherwise it is created. 
There is then a whole host of available 
commands, some of which can be entered 
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and executed directly, others of which 
need ‘command mode’ to be entered first. 
All the usual screen editing functions are 
here, including global and selective search 
and replace, delete block, move block, 
save block and file merge. Tab settings can 
be altered and the cursor can be moved to 
any part of the text with a speed that 
should prove the embarrassment of Psion 
for evermore. 

Alteration of files that already exist does 


not mean that you have to delete the old file 
before resaving, as you would in Basic, as 
the editor does it all for you. There is even 
an option to restart the editor with a 
different source file. j 

This editor is the ideal tool with which to 
create source files for the assembler and 
indeed it is suitable for almost any docu- 
ment or source creation, whether it be a 
manual, SuperBasic programs or informal 
letters. 

The assembler follows the same format, 
using prompts in all the likely places, and 
listings can be directed to the screen or any 


other output device. The code can option- 
ally be generated, and if it is then you can 
specify where it goes (from a file point of 
view rather than a RAM point of view, as no 
assembler of this scale performs assembly 
to RAM). The code produced is optionally 
absolute, position independent or relocat- 
able. For almost all applications the 
second option is more preferable. 

The assembler uses standard Motorola 
mnemonics and follows the usual labelling 
conventions except that periods (full stops) 
are part of the assembler syntax and there- 
fore illegal in labels. This is occassionally 
frustrating, but only because the QDOS 
documentation uses periods in its labels. 

Macros and libraries are also supported, 
and the whole comes across as a very pro- 
fessional product. It costs £59.95 and can 
be obtained from Metacomco, 26 Portland 
Square, Bristol. 

The GST assembler makes one fatal 
mistake — it saves on RAM by leaving out 
facilities. A 68000 assembler necessarily 
has a large number of error messages — 


“,..as always, you get 
what you pay for...” 


this one has over 50. While the Metacomco 
assembler reports its errors in full, with 
useful messages, this one just prints out a 
hex number. You must look up the mean- 
ing of this error in the manual. 

The GST assembler is only 17K long, 
whilst Metacomco’s is around 60K, but 
there is very little need to save on RAM 
when the host machine comes with 128K 
built in. Naturally the GST product assem- 
bles as well as the Metacomco one, but it 
just isn’t friendly. Rather than. being 
prompted for file name and listing devices 
you must actually specify the whole lot in 
the command line that you are asked for 
when the assembler is invoked. Changing 
the window size is just as troublesome, as 
you can’t alter it dynamically. It expects the 
window size to be specified as a console 
specification (as in CON_400x200a36x10). 

The GST assembler costs £39.95 and is 
available from the usual Sinclair suppliers. 

In conclusion the more expensive pro- 
duct is very much the better, and the 
author’s own programs are written and 
assembled using it. The article on extend- 
ing SuperBasic with machine code 
elsewhere in this issue is as good a vindi- 
cation of Metacomco’s assembler and 
editor as any other. 
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FIND YOUR WAY 


THROUGH THE DIGITAL 


ELECTRONICS MAZE 


First there was 


SUPERKIT 


and now... 
NEW 


SUPERKIT II 


This practical self-instruction kit has been developed to extend the 
original beginners SUPERKIT. SUPERKIT II includes an instruction 
manual and many more.components, enabling you to design and use 
adders, subtractors, counters (ripple, up/down, synchronous, decade 
and Gray code), registers, pattern recognisers and 7-segment displays. 
You need the board and components from SUPERKIT to enable you to 
build the circuits in SUPERKIT II. Together the two kits provide an 
excellent introduction to digital electronics — what really goes on 
inside a computer. : 
SUPERKIT (SUP) £22.00 SUPERKIT 11 (SUP II) £16.00 
Special price £35.00 for both (SUP + II) (inc. VAT and p & p) 
The SUPERKIT series is backed by our theory courses, DIGITAL 
COMPUTER LOGIC (beginners’ course), which covers the design of 
logical circuits, and DIGITAL COMPUTER DESIGN (more advanced), 
which covers the design of digital computers. MICROPROCESSORS 
AND MICROELECTRONICS teaches you what a microprocessor is 
and what it can do. 


DIGITAL COMPUTER LOGIC (DCL) £7.00 
DIGITAL COMPUTER DESIGN (DCD) £9.60 
MICROPROCESSORS AND MICROELECTRONICS (MIC) £6. 


@eeeoeovseenevoeovoe ee ees eeeeeeaeveoene7eeeoe ee 
Please send for full information on these and our other courses. 
GUARANTEE If you are not completely satisfied, return the item to us within 28 days for a full 
refund. All prices include worldwide surface postage (ask for prepayment invoice for airmail). 
Allow 28 days for delivery in UK. Overseas payment by international credit card or by bank draft 
drawn on a London bank. 


CAMBRIDGE LEARNING LTD, Unit 114, Rivermill Site, 
FREEPOST, St Ives, Cambs PE17 4BR, England. 
Tel: 0480-67446 


VAT No 313026022 Transcash No 2789159 Reg No 1328762 
eeoeoeeveeveeeoe eee eoeeoeveee ee eee ee eee ee 
Please send me (initial letters used): 


ECE SUP @ £22.00 seas (eR DCE-@ £7.00 
Seca eg SUPII @ £16.00 seseees.DCD @ £9.50 
eee _SUP + II @ £35.00 seeeeee. MIC @ £6.50 
| enclose a cheque/PO payable to Cambridge Learning Ltd for€......... 
PISKEE CHBIQE WY. Cis rete Sa aan credit card, 
|| RAPE Oe ee RR eae eer Er Expiry, date... sigh sae sss 


Telephone orders from credit card holders accepted on 
0480 67446 (24 hrs) 


CAMBRIDGE 
LEARNING 


Unit 114, Rivermill Site, FREEPOST, 
St Ives, Cambs PE17 4BR, England 
eeceoeeeeeeeoeeeeoee eee eee eeeeee ee eee 
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MICRO-COMPUTER 
DEVELOPMENT BOARDS 
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Micro - Computer Development Boards are high quality, double sided printed circuit boards 
designed for fast, reliable assembly of circuits involving ROM and RAM memory components. 


The maximum capacity of MCDB-A is:- 


Twelve 24-pin memory chips (ROM, EPROM and/or static RAM) 
Two 40-pin devices (micro-processor, VIA, CRT controller, etc) 
Twelve unspecified D.I.P. logic chips (TTL, CMOS, etc) 

One 39-pin D-type connector (2.54 mm hole spacing, two rows) 
One 40-pin ID-type connector or similar (2.54 mm holes, two rows) 
One 26-pin ID-type connector or similar (2.54 mm holes, two rows) 


The maximum capacity of MCDB-B is:- 


Eight 16-pin dynamic RAM memory chips (16K, 64K and 256K types) 
Two 24-pin or 28-pin ROM or EPROM chips 

Two 40-pin devices (micro-processor, VIA, CRT controller, etc) 
Eighteen unspecified D.I.P. logic chips (TTL, CMOS, etc) 

One 96-pin edge connector (2 rows of 48 pins. 2.54 mm spacing) 

One 39-pin D-type edge connector (2 rows, 2.54 mm spacing) 


Price £16.95 each inclusive 


Wymer Electronics 
8 Briar Place 
Dunfermline 

Fife. KY11 4BE 


Tel: (0383) 418101 


HOME CONTROL 
CENTRE 


This kit enables ‘you to control up to 16 
different appliances by means of coded 
pulses in the mains wiring which may be 
decoded by special receivers anywhere in 
the house. The transmitter may be con- 
trolled manually or by the computer inter- 
face enabling your favourite micro to 
make your coffee in the morning, switch 
lights anywhere in the house, or your 
electric ‘blanket in your bedroom. Just 
think of the possibilities — and no wiring! 
This kit comprises a transmitter with pre- 
drilled box and two receivers. 
XK112 

Additional Receivers 

XK111 = 


—_ 


£42.00 
£10.00 


Cash with order (except account cus- 
tomers). Access or Barclaycard telephone 
orders welcome. Add 65p p&p+15% 
VAT to all U.K. orders. Overseas cus- 
tomers add £2.50 p&p Europe. £6.00 
elsewhere. Giro No. 52931 4002. Goods 
by return subject to availability. Shop 
open 9am-5pm (Mon-Fri). 10am-4pm Sat. 
ALL PRICES EXCLUDE VAT. 


BT STYLE PHONE 
CONNECTORS 


Line Jack Units — 
ed | Master Unit (first 
= ( r line unit) has bell 


vu Capacitor and 
surge arrester 


Flush or surface mounting. Screw con- 
nectors. 

Master (flush) 
Master (surface) 
Master (mini surface) 
Secondary (flush) 
Secondary (surface) 
Secondary (mini surf) (960 117) £3.00 
Dual outlet adaptor (960 118) £4.20 
4-way line cord — with plug to spade ter 
minals — - (960 120) £2.00 
4waylinecord — (960 130) £0.20 per m 


(960 110) £3.00 
(960 112) £3.00 
(960 113) £3.00 
(960 114) £2.65 
(960 116) £2.65 


MICROPROCESSOR 
TIMER KIT 


Designed to con- 

trol 4 outputs 

independently 

switching on and 

off at preset times 

over a 7-day 

cycle. LED dis 

play of time and day, easily programmed 
via 20-way keyboard. Ideal for central 
heating control (including — different 
switching times for weekends). Battery. 
back-up circuit. Includes box. 

18 time settings 


CT6000K 


XK 114. Relay Kit for CT6000 
includes PCB, connectors and 
one relay. Will accept up to 4 

relays. 3A/240V c/o contacts 


701 115 Additional Relays 


ELECTRONICS 


11-13 Boston Road 


London W7 3SJ 


ENQUIRIES 
01-579 9794 


01-579 2842 TECHNICAL AFTER 3pm 


ORDERS 
01-567 8910 
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7 ADVERTISEMENT 


Out of orbit again and without 
tools with which to work, is was 
necessary to hard back to the 
techniques of the Kayan Shaman of 
Borneo, amongst others. Their 
theory is crude; they exorcise 
demons. All right. We postulated 
that Man is evil, that the evil is 
native. Then we ought to be able to 
increase the civilized veneer by 
planting in him more civilization, 
using hypnotism. So the patient 
usually gets worse. That postulate 
didn’t work. Provisionally, let’s try 
the postulate that Man is good and 
follow its conclusions. And we 
suppose something such as the 
Borneo shaman’s Toh has entered 
into him which directs him to do evil 
things. 

Man has believed longer that 
demons inhabit men than Man has 
believed they did not. We assume 
demons. We look for some demons, 
one way or another. And we found 
some! 

This was a discovery almost as 
mad as some of the patients on hand. 
But the thing to do was try to 
measure and classify demons. 

Strange work for an engineer and 
mathematician! But it was found 
that the “demons” could be 
classified. There were several 
“demons” in each patient, but there 
were only a few classes of “demons”. 
There were audio demons, 
sub-audio demons, visio demons, 
interior demons, exterior demons, 
ordering demons, directing demons, 
critical demons, apathetic demons, 
angry demons, bored demons and 
“curtain” demons who merely 
occluded things. The last seemed the 
most common. Looking into a few 
minds established soon that it was 
difficult to find anyone who didn’t 
have some of these demons. 

It was necessary to set up an 
optimum brain. That brin would be 
postulated, subject to change. It 
would be the combined best 
qualities of all brains studied. It 
would be able to visualize in colour 
and hear with all tones and sounds 
present, all memories necessary to 
thought. It would think without 
talking to itself, thinking in concepts 
and conclusions rather than words. 
It would be able to imagine visually 
in colour anything it cared to 
imagine and hear anything it cared 
to imagine it would hear. It was 
discovered eventually that it could 
also imagine smells and tactiles but 
this did not enter into the original. 
Finally it would know when it was 
recalling and know when it was 
imagining. 

Now, for purposes of analogy it 
was necessary to go back to the 
electronic computer idea conceived 
in 1938. Circuits were drawn up for 
the vision and audio recall, for 
colour and tone recall, for 
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imagination visio and audio creation 
and colour and tone creation. Then 
were drawn the memory bank 
circuits. All this was fairly easy at 
this time since some extensive work 
had been done on this in the thirties. 
With this diagram, further circuits 
were set up. The optimum brain was 
a plain circuit. To this were added 
the “demon” circuits. It was found 
that by very ordinary electronics one 


/ could install every kind of a 


“demon” that had been observed. 

The “demons”, since none of 
them consented to present 
themselves for a proper examination 
as demons, were, it was concluded, 
installed in the brain in the same way 
one would install a new circuit in the 
optimum brain. But as there was just 
so much brain, it was obvious that 
these electronic “demons” were 
using parts of the optimum brain and 
that they were no more competent 
than the optimum brain inherently 
was. This was more postulating. All 
one wanted was a good result. If this 
hadn’t worked something else would 
have been tried. 

Thus the solution was entered 
upon. While the human brain is a 
shade too wonderful an instrument 
to be classified with anything as 
clumsy as contemporary electronics, 
as marvellous as modern electronics 
are, the analogy stands. It stands as 
an analogy. The whole science 
would hang together brightly now 
without that analogy. But it serves in 
this place. 

There are no demons. No ghosts 
and ghouls or Tohs. But there are 
aberrative circuits. So it was 
reasoned. It was a postulate. And 
then it became something more. 

One day a patient fell asleep. 
When he awakened he was found to 
be “somebody else”. As “somebody 
else” he was questioned very 
carefully. This patient, as “himself”, 
had a sonic memory block, an audio 
memory block, and was colour- 
blind. He was very nervous 
ordinarily. Just now, awakened into 
being “somebody else” he was calm. 
He spoke in a lower voice tone. 
Here, obviously, one was 
confronting one of these elctronic 
screw-ups the savants call 
schizophrenics. But not so. This was 
the basic personality of the patient 
himself, possessed of an optimum 
brain! 

It was very rapidly established 
that he had colour-visio recall on 
anything, tone-audio recall, 
tone-audio and colour-visio 
imagination and entire co-ordinative 
control. He knew when he was 
imagining and when he was recalling 
and that, too, was something he had 
not been able to do before. 

He wanted to know something. 
He wanted to know when the 
operator was going to help him get 


himself squared around. He had a 
lot of things to do. He wanted to 
help his wife out so she wouldn’t 
have to support the family. How 
unlike the patient of an hour before! 

He obligingly did some mental 
computations with accuracy and 
clarity and then he was permitted to 
lie down and sleep. He woke up with 
no recollection of what had 
happened. He has his old symptoms. 
Nothing could shake those 
electronic blocks. He didn’t even 
know if he had eaten lunch, the 
colour of my scarf, and as for his 
wife, served her right for being a 
condemned woman. 

This was a first introduction to 
basic personality. It was a long way 
from a last acquaintance. It was 
found that it was possible to contact 
optimum brain operation in a 
number of people. 

And the basic personalities 
contacted were invariably strong, 
hardy, and constructively good! 
They were the same personalities as 
the patients had in a normal state 
minus certain mental powers, plus 
electronic demons and plus general 
unhappiness. I found that a 
“hardened criminal” with an 
obvious “criminal mind” was, in 
basic personality, a sincere, 
intelligent being with ambition and 
co-operativeness. 

This was incredible. If this was 
basic brain, then basic brain was 
good. Then Man was basically good. 
Social nature was inherent! If this 
was basic brain — 

It was. That is a “clear”. but we 
pull ahead of the story. 

People were uniformly miserable 
being aberrated. The most 
miserable patient on the rolls had an 
aberration that made her act 
“happy” and the most nervous 
aberree one would ever care to 
encounter had a mastering 
aberration about being always 
“calm”. She said she was happy and 
tried to make herself and everyone 
believe it. He said he was calm. He 
instantly flew into a nervous fit if you 
told him he wasn’t calm. 

Tentatively and cautiously a 
conclusion was drawn that the 
optimum brain is the unaberrated 
brain, that the optimum brain is also 
the basic personality, that the basic 
personality, unless organically 
deranged, was good. If Man were 
basically good, then only a “black 
enchantment” could make him evil. 

What was the source of this 
enchantment? 

Did we admit superstitions and 
demons as actualities and suppose 
the source was something weird and 
wonderful in the way of ectoplasm? 
Or did we part company with many 
current beliefs and become 
something a little more scientific? 

The source, then, must be the 
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exterior world. A basic personality, 
so anxious to be strong, probably 
would not aberrate itself without 
some very powerful internal 
personal devil at work. But with the 
devils and “things that go boomp in 
the night” heaved into the scrap 
heap, what did we have left? There 
was the exterior world and only the 
exterior world. 

Good enough: we'll see if this 
works again. Somehow the exterior 
world gets interior. The individual 
becomes possessed of some 
unknowns which set up circuits 
against his consent, the individual is 
aberrated, and is less able to survive. 

The next hunt was for the 
unknown factor. The track looked 
pretty fair, so far, but the idea was to 
formulate a science, of thought. 
And a science, at least to an 
engineer, is something pretty 
precise. It had to be built on axioms 
to which there are precious few, if 
any, exceptions. It has to produce 
predictable results uniformly and 
every time. 

Perhaps engineering sciences are 
this way because natural obstacles 
oppose the engineer, and matter has 
a rather unhandy way of refusing to 
be overlooked because someone has 
an opinion. If an engineer forms an 
opinion that trains can run in thin air 
and so omits the construction of a 
bridge across a stream, gravity is 
going to take over and spill one train 
into one stream. 

Thus, if we are to have a science of 
thought, it is going to be necessary to 
have workable axioms which, 
applied with techniques, will 
produce uniform results in all cases 
and produce them invariably. 

A great deal of compartmentation 
of the problems had already been 
done, as previously mentioned or in 
the course of the work. This was 
necessary in order to examine the 
problem proper which was Man in 
the Universe. 

First we divided what we could 
probably think about and had to 
think about from what we probably 
didn’t have to think about, for 
purposes of our solution. Next we 
had to think about all men. Then a 
few men. Finally the individual man 
and at last a portion of the aberrative 
pattern of an individual man. 

How did the exterior world 
become an interior aberration? 

There were many false starts and 
blind passages just as there had been 
in determining what an optimum 
brain would be. There were still so 
many variables and possible 
erroneous combinations in the 
computation that it looked like 
something out of Kant. But there is 
no argument with results. There is 
no substitute for a bridge heavy 
enough to hold a train. 


oy jicroprocessors 
i a Understanding Solid-State Electronics .. 


peripherals at low c 


OCTOBERCHOICE —->- 


ctical Robotics & Interfacing { forthe 
Spectrum seeseesersccescocsscesossoasasacaes £2.75 


ines book Dr. Berk opens up a whole new dimerision in computing with your 


Spectrum. Here is what you need to know about the theory and practice of ee a 


modern robotics. Man per uaarisca tae is owe Geacn construct your 
‘and interface them to Your Spectrum. You ae shown 


stepper motors and many other devices. 
NEWNES BEGINNER’S GUIDES 


popular series of handy information-packed volumes, intended for the 


comparative newcomer, 


_ [2] Bishop Beginner's Guide to Electronics .........-v.001 


[2] Fry Beginner’s Guide to Computers .....cerssecssnsses 
Parr Beginner's Guide to M 


: icroprocessors ... : 
oe Sinclar Beginners Guide Yo iteprated Circuits Se 


PITMAN POCKET GUIDES 
ai Allan Commodore 64 Programming. 


enoenennoonsens 


AOnRetnonKeeneonnonne: 


Be Hunt BASIC Programming... 
_[-] Ullmann Assembly Language for the 


=) Vickers Sinclair Spectun Programming .. 


TEXAS “UNDERSTANDING” BOOKS 


|G iadan ot intecaie noo aiagnad ter “anyone who wants to learn easily 
| and quickly more about today’s Sector Rete ee Saree 
_computing”. 

Understanding Computer Science ..............+. 

| Understanding Communications — pee 

Understanding Digital Electronics .. 

Understanding M 


senmnmnonnenne: 


Z80 BOOKS 


([] Barden Z80 Microcomputer Design Projects ........ sisins eidiecueiouesioeee 


8 Ciarcia Build Your Own Z80 Computer — Design 


Guidelines and Application Notes . 
_Coffron 280 Applications ... 


ea eN ORNS OHA omsonnenNenn: 


e [_] Leventhal Z80 Assembly Language Programming 


[_] Leventhal 280 Assembly Language Subroutines .. 
Advanced 
Programming and Interfacing .... 


- Oo [] Zaks Programming $0 ZOO ie scicctesteaie 


6502 BOOKS 


a Leventhal 6502 Assembly Language Programming cxsessesssssse 


‘Leventhal 6502 Assembly Language Subroutines ....... 
Stephenson 6502 Machine Code for aoerr seals 
Zaks Programming the B62 oreciccees- 


Kane/Leventhal 68000 Assembly Language Programming .. 


King Programming the MG8000 ....1..ssssssnssneerscneees se mankced 
Motorola Inc M68K Programmers Reference 


(C] Coffron Programming the 8086/8088 .. 


Aennonneensennoues: 


‘Morgan 8086/8088 16 Bit Fasano Primer ... 


Angeli Advanced Graphics/Spectrum Cassette .......... 
| teerNactera mactne Code on your ZX Spectrum 


84 - ELECTRONICS & COMPUTING MONTHLY 


Bo 


0 James Anatomy of the Dragon ... 

[_] James Language of the Dragon: 6809 Machine Code 

{_] Reyden Dragon Machine ee for the 
Absolute Beginner . seeaneon 

Et Smeed inside the Dragon ......... shupronneonsonsonsoanoonsoes 


heenennernennenreruasnnenne, 


SINCLAIR ZX81 : 


{_) Baker Mastering Machine Code on your 2X81 

{] Costello Advanced Programming for the 16K ZX81 . 

{(] Logan Understanding your ZX81 ROM ... es re 
(-} Logan Complete TS1 DOOZXB1 ROM Disassembly fen sacseycibesess 


COMMODORE 


‘es Gerrard Using the 664 ........... i Scsliskitscchaskasstoehoisononsnesecainmsssneasecvescoutues £10.95 
(] Lawrence Advanced 1 gem —* on 


(-] Brown Pascal from Basic ......:sscsesseer 
{_] Ennals Beginning Micro-Proiog ..... 

[] Ettlin MBASIC Handbook ....-.sssssesees. 
(] Hancock C Primer .. 

[_] Oakey Forth for Micros 

{] Winston Lisp 


[) Browne Disk Drives nga sacaalel guceycarcouineeee cence 

(] DePace Working with dBasell ............. 

(] Naylor Build Your Own Expert System ........ 
Penfold Micro /gbbnpacg a Book 1 
Waite CP/M Bible ........csecseeen 


HOW TO ORDER 


All prices include post and packing in the UK and Eire. Outside 
the UK, extra per book: £1 to Europe, £2.50 to Africa and the 
Middle East, £5 elsewhere. Overseas delivery is normally by air. 
Just tick the boxes beside the titles you want, fill in the coupon, 
and send this page to ECM Bookshop. (Or photocopy the page 
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| enclose cheque/P.O. payable to ECM Bookshop for £ 


Please charge my Access/Visa account no. 


NOVEMBER 1984 


dvi eneetn wagner petiinmatittatiaiaal 


Micro 


mea HANDBOOK 


eChipChat® 


Modem 


ChipChat modems are the most versatile and up to 
date available at the price. With autoanswer as 
standard and intelligent autodial with speed conversion 
as an option, ChipChats may be used to access 
computers and databases such as Prestel, Micronet, 
Homelink and BT Gold. 

ChipChats support the CCITT V21 protocol: 300/300 
baud and the V23 protocol: 1200/75, 75/1200 and 
1200/1200 (half duplex). Where local regulations 
permit, Bell standard operation may be used for 
dialling US databases. 

ChipChats use the latest technology and provide 
valuable extra features such as auto-disconnect to 
save your telephone bills, and speed conversion for 
operation with IBM PCs. A full complement of LEDS 
monitor data flow and the status of handshake lines 
on the Cannon D-type connector. 
ChipChat modems have been designed with our 


Britains two most popular personal experience of manufacturing BT approved intelligent 
computers, the Commodore 64 and Spectrum terminals, they provide the facilities and data rates you 
are covered from basic to semi-expert in need at the touch of a button or they can be left 
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: and practical guide to both computers, at Ring for details and special package deal prices. 
| £4.99 per book. ChipChat CC2123A —Autoanswer £130.35 
' Many programs are included and both ges £149.90 inc VAT 
160-page books are spiral bound for easy use ee: spear a ce 
and are available in all good bookshops from PaP £70 + VAT BABT Approval 
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ing how played out some things | 


«Eo 


become. Will you think the same of your 


micro in 6 months time? 


Remember the days when every 
record player was gifted with a needle 
instead of a stylus. 45’s were “in; 78’s 
were “out” 


Before the days of hi-fi and laser discs. 


When a graphic equaliser was a break- 
through on the football pitch instead of 
in music technology. 

Look at a record player now and it’s 
a museum piece. 

It’s like that with micros too. 
The machine you thought would give 
endless hours of fun and interest often 
becomes a five minute wonder. Played 
out within months. Or so you thought. 

But imagine communicating with 
other micro users on a nationwide 
mainframe system. Updating yourself 


[cea 


micronet 


i) & 


daily with the very latest computer news 
and reviews. Paging a special Bulletin 
Board. Feasting from “Prestel’s vast menu. 
Even downloading a choice of software 
absolutely free. 

In fact, imagine 30,000 pages at your 
fingertips and you’ve imagined what it’s 
like to be on line with the Micronet 800 
system. 

For Just £13 a quarter (and, for most 
of you, a local telephone call when- 
ever you want to connect up) you could 
subscribe to the Micronet system. 


The only extra you need to connect 
up is a modem unit. Which is a small 
enough outlay for what it buys. 

Micronet’s features are almost limit- 
less and constantly updating so why not 
see it in action at John Lewis stores, 
selected W. H. Smith shops and Spectrum 
UK dealers. 

Or fill in the coupon for our brochure. 

You'll find you won't want to play on 
anything else. 


Please send me the full facts about Micronet 800. 


ETE Oo 5 Sle eee er ae ee 


Make/Model of Micro Peer 


Address : ans sg 


yelephone Se 


MICRONET 800, Durrant House, 8 Herbal Hill, 

London ECIR SE]. Telephone 01-278 3143. 

— ee ee ee ee 

MICRONET 800, Durrant House, 8 Herbal Hill, London ECIR 5EJ. 
Telephone 01-278 3143. 

™Prestel and the Prestel symbol are trademarks of British Telecommunications. 


Making the most of your micro. 
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CLASSIFIEDS 


ST 


Classifieds 


Semi Display (min. 3 cm.) 


Tracey Keighley 01-833-0531/2 


Copy Date by the third Monday of 


4- 3 insertions £8.00 per sc cm the preceding month. 
4- 9 insertions £7.50 per sc cm Lineage 30p per word min. 20 
40-12 insertions £7.00 per sc cm words. 


USER CLUBS 


This is a cooperative advertisement 
AMSTRAD Micro Users Club 
Newsletter, software, add-ons 
JUPITER ACE Users Club 
Newsletter ‘Forth User’, software 
KYOCERA Users Club 
For Tandy 100/NEC PC8201 A/Olivetti M10 portables. 
Newsletter ‘Kyocera User’ 
MSX Users Club 
For machines MSX or MSX-like. Newsletter, 
software planned. 
For details of any of the above clubs, send a SAE stating 
which club, to: 
John Noyce, PO Box 450, Brighton BN1 8GR 


‘By enthusiasts for erithusiasts’ 


INTERFACES 


Hounsiow Computer 
interfaces 


We specialise in computer cables made up to your requirements 
at the lowest prices anywhere. 


TEAC 100k disc drive ........ 
Wabash SS/SD 100k discs 


jes Deikosha, TEC Buffers from 2k to 512k. A selection of ribbons for most 
printers 
ve £3,60 Shinwa CP80 ........ 
£2.00 —— Seikosha GP80 


Plotters, Monitors, Modems, Ci2 cassettes ‘and Dust covers f 
computer. 


SEND NOW FOR OUR FULL DETAILED PRICE LISTS 


Delivery within 30 miles of London FREE! 
All prices shown are exclusive of VAT 
MAIL ORDER ONLY 
22 QREENHAM HOUSE, 

85 STANBOROUGH ROAD, HOUNSLOW, 

"MIDDLESEX TW3 1YF 
Telephone: 01-572 0656 


COURSES 


LEARN BASIC 


Stay Friday to Sunday at one of Worcestershire’s finest 
Hotels and learn “Basic” on Commodore 64’s. All rooms - 
have bath, colour TV, etc. 14 hours of instruction from a 


qualified lecturer. 
Write for brochure to: 
GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster. 
Tel: 0562 754041 


EPROMERS TOOLKIT routines for BBC micro. 
ROM writer compiles code, “commands “help, 
fast sort and initialisation routines. Enables you 
to make up ROMs in minutes, just like commer- 
cial ones. Also included R.F.S. formatter, ROM 
compier and disassembler. Fantastic value 
£6.50. Dave Lister, 37 Powicke Drive, Romiley 
SK6 3EG. (ECM11). 


SOFTWARE 


BBC MODE 7 


SCREEN DUMP 
FOR EPSON, CANON, STAR etc PRINTERS 
CATERS FOR: 


All text and graphics characters 

Double and normal height characters 
Graphics hold and release 

Black on white for monochrome graphics 
Grey tones for colour graphics 

Takes less than 80 seconds (FX80) 

Large central print out (17cm x 14cm) 
Same low price 


onty £4.50 cnc pap) 


Write with cheque/P.O. or phone for sample 
print-out to: 


T-SOFT 
38 THE CRESCENT, CADDINGTON, BEDS 
LU14JA Tel: Luton (0582) 37039 


+ + tt Ot tO OE 


SPECTRUM 48K DIALOGUE TAPE. Sends 
messages to and from the user. Advanced pro- 
gramming. Contains approx 3000 words with 
special code for each word. New words can be 
entered in a number of ways, and can be stored 
on tape if necessary. Send £10 to N. J. Edwards, 
68 Woodhill Rise, Norwich NR5 ODW. (ECM11). 


SPECTRUM A/D CONVERTER £19.50. Fully 
cased. 100,000 samples/sec. I/P +20mV to + 
25V. I/P leads £2.50. C. M. Electronics, 28 
Heage Road, Ripley, Derbys. (0773 48932). 
(ECM11). 


SPECTRUM 48K Versatile Analyser, 3000 word 
manual; fast fourier transform, DFT, window 
functions, Hilbert transform convolution, decon- 
volution, correlation, decorrelation, integration, 
differentiation, modulus, phase, real, imaginary, 
display, plot, £8.95. Cheques, SAE details: 
Softbug, 35 Ellenbrook Lane, Hatfield, Herts 
AL10 9RW. (ECM11). 


TANGERINE OWNERS at last a **6809™* c.p.u. 
board with expandable minitor in colour. FLEX 
compatible. Also 14K RAM Card to free EPROM 
space on TANEX. S.A.E. for details. Ralph Allen 
Eng. Co., Forncett End, Norwich. Tel: (095389) 
420. (ECM11). 


AMSTRAD OWNERS 


Rewrite PROTECTED software 
at FAST SPEED 


Details from, or £10 to: 


PROSOL 
110 Keswick Road, 
LANCASTER LA1 3LF 
Telephone (0524) 36474 


COMPONENTS 


KEYBOARDS, 100/72 key, electronic compo- 
nents for robotics, stepper motors, micro 
switches, relays etc. Send SAE for list |. J.C. 14 
Lechlade Gardens, Fareham, Hants, PO15 6HF. 
(ECM11). 
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PERIPHERALS 


POWER PLUS - The Spectrum power control- 
ler. Allows the Spectrum to run much cooler (no 
more over-heating problems). Has built in com- 
puter reset switch and permits operation from 
car battery for mobile use. Only £11.95 inclusive 
from Hirst Electronics, The Windmill, Mill Road, 
Elston, Nottinghamshire. Phone (0602) 874665 
for free data sheet. (ECM11). 


PRINTER CABLES for BBC B, Dragon and Oric 
computers. To fit all sdandard parallel interface 
printers. £9.95 inclusive. Cheques payable to R. 
D. Vowles, 3 Orchard Waye, Uxbridge, 
Middlesex. (ECM11). 


UNIVERSAL MODEM for BBC micro, and other\, 
computers with RS232/423. Compatible with * 
ALL systems, including PRESTEL. Only £95. 

SAE for details. DINELEY COMPUTER SER- 
VICES, 39 Bankier Road, Banknock, Stirling- 
shire FK4 1JT. (ECM11). 


HARDWARE 


C10 COMPUTER CASSETTES. 3 for £1.10, 6 
for £2.10, 15 for £5. C.M. Electronics, 28 Heage 
Road, Ripley, Derbys. (0773 48932). (ECM11). 


SPECTRUM 16/48K ZX81 1/16K RTTY. Fea- 
tures such as split screen, type ahead, auto TX/ 
RX, 26 programmable memories plus many 
more. For more details of programs, PCBs, kits, 
and ready made units send SAE to G4MJC/ 
G4FDW, 3 Aylesbury Avenue, Eastbourne BN23 
6AB. (ECM11). 


PRINTER BARGAINS 


JUST PLUG IN AND GO 
INTERFACE/CABLE VAT & CARR. INCLUDED 


Mannesman Tally MT80 80cps ..... 

Seiksha GP100A/AS/30-50cps .... 

Seikosha GP250X 50cps Para & Set .... 
Seikosha GP550A 50cps Correspondence 
Shinwa CP80 80cps Friction/Tract 

Canon PW1080A 160cps-Draft 27cps-NLQ ... 
Epson RX80FT 80cps Friction/Traction .... 
Daisy step 2000 18 CPS Daisy Wheel .. 
Interface/cable Miracle Syst. Etc ....... 
AMSTRAD and DRAGON the same a 


STRONG COMPUTER SYSTEMS 


Bryn Cottage, Peniel, Carmathen, Dyfed 
Telephone: 0267 231246 for full price list & specs. 


WHY DO SPECTRUM USERS FROM LONDON, 
DEVON, ESSEX, & CAMBRIDGE SEND THEIR 
MICROS TO US FOR REPAIR? 
Average Price £15 

e Coy Se. in all U.K offering while-you-wait service 
@ or 24 hour turnaround every micro insured for return journey. 
@ phone or send for free estimate enc. £1.60 UK., |.0.M., Eire, C.I. 
@ No hidden handling charges 
@ special rates for schools. 


MANCOMP LTD. 


r) Dept. ECM, Printworks Lane, Levenshulme 
Manchester M19 3JP 


The home computer repair specialist in Scotland 
SPECTRUM, ZX81/80 AND ZX PRINTERS 
ALSO BBC & COMMODORE 


UNIT 4, Denny Workspace, Denny, Scotland FK6 6DW 
Telephone: Denny (0324) 823468 
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The Best 


“TURBO is, without doubt, the best software value | have ever 
purchased” — Mark Bridger, July BYTE. 


Borlands TURBO PASCAL speaks for itself in it’s speed, ease of use, value for money and 
extended features. 


The following are available for most 8/16 bit machines (IBM and compatibles, CP/M) 


Turbo Pascal ... 
Toolbox 


. £43.50 


For IBM and compatibles only 


Sidekick 
Turbo Pascal + 8087 Support .... 


Sidekick is a windowing facility 


Please include £2.50 p&p 


Software catalogue sent on request 


Please state: Op. Sys (CP/M 80/86, MS/PC DOS) Disk Format (3, 5 8) etc. 
Send Cheques only with orders to: 


Interactive Computerware 
Unit A9 3rd Floor, 5-11 Lavington Street, London SE1 
Telephone: 01-221 3820 


NJ is as. 


COMPUTER 
CAC/INEZ=™! 


24 THE PARADE, SILVERDALE, 


NEWCASTLE-UNDER-LYME 
STAFFS ST5 6LQ 
TEL: 0782 636911 


COR CIER: COMPUTER ERE UIER.§ 1 COMPUTER COPOrEs 
A 


se SY CARNE CABNEED CABIN CaBnemmm C 


Staffordshire’s official Acorn dealer and 
BBC Service and information centre 
Authorised Seikosha printer dealers. 
Service and repair facilities available. 
RTTY packages for BBC, Commodore 
64 and Spectrum. Most spares for BBC 
Micro ie keyboards, P.S.U., chips, etc. 
Modems for Micronet/Prestel on 
demonstration and huge range of soft- 
ware available. Amstrad computers 
now in stock. 


Send 50p for latest updated catalogue 
NOW! 


ADVERTISERS INDEX 


Cambridge Learning 
Cambridge Marketing ... 
Cardigan Electronics 
Care Electronics 
Chamelen Computers .. 
Cheetah Marketing . 
Computer Concepts 
Compumate 
Compusense 

Computer Link .... 
Cybernetics 

Cyber Robotics 
Dataharvest 

Datapen Microtechnology 
Datatech 
Dianetics 
Digisolve 

Eprom Services .. 
Greenbank 


Hitech 
Icalius .... 


London Electronics College .... 


LW Staines 


Mayfair Micros ... 
Metacomco .... 
Micro Concepts 
Micro Resources 
Micronet 


Microware 


Micro Processing Engineers .... 


PNP Communications 


Selec Software 
Skyware 

Tasman Software 
Technomatic 


TSS Sales 
Twillstar 


Upgrade Technology 
Watford Electronics ... 
William Stuart Systems 
Wise Owl Publications 


Kempston Micros Wymer Electronics 


COMPUTER COMPUTER COMPUTEF COMPUTER COMPUTER COMPUTER eoeeules COMPUTER COMPUTEF 
CABNMmm §=CABNEEES CASNEE CASN@ED CARNES CASNEED CABNES CASNEEED CABNERD 


Kosmos 


CLASSIFIED ORDER FORM 
To: Tracey Keighley, Electronics & Computing Monthly, Scriptor Court, 155 Farringdon 
Road, London EC1R 3AD. 
3x1 Tel: 01-278 6995 
only 
£24 5x1 Semi-display: 


£8 per column centimetre 


ACTUAL SIZE on ly 
Lineage: 
ACTUAL SIZE 30p per word 
Please insert the following advertisement in Electronics & Computing Monthly 
mize of advert required. ...ic...ccaccecz.cicdesetibeaees ee iety heradensee PHICOt oes tes eats dec 
8x1 
BEART io oes. os dvcvcwsstceaeies et Hace dsacyscee eee WNAIIOMOROON $6. 0a. cieiliieseccededesicdessstenesesseseas 
only 
Address 


£64 Seanbaansis cndeaptusesnaepaon cFohsdede pe OoINe  SEMOOUREE EUROS LC ce sh slsdeaedavanschscsvsctenqsbidveceetaceete 


BE AMUTIO TOL. NO: osc .casscesssecnonsneceg epee sede MORRIE PDR tosiees Us siubep soi ges vaessubesieossestosed ovate 


ACTUAL SIZE Cheques to be made payable to Electronics & Computing Monthly 


Pe ww ww ese meet w wwe ce wee cee we ewe mee nna cee rece ese en es were meee eee meen eee eecc cence se= 
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* SUNDAY OPENING 
*24 HOUR DELIVERY SERVICE 


* COMPREHENSIVE TECHNICAL 


PLUG IN AND GO! 


NO INTERFACE PROBLEMS 


O 

SERIAL CABLE 

SERIAL INTERFACE 
COSMOS 8O 

NOW WITH SCI(UK 


Cy 


a, 
6h. POM > 
as 


Sean cen nee ara 


OTHER SUPERB OPTIONS 


with EPSON RX80FT 
with EPSON FX80 
with CANON PW 1080A 


COSMOS 80 

80 CPS Normal - Bidirectional, logic 
seeking; superscript and bitimage 
graphics; adjustable sprocket feed 
and friction feed; fanfold, single 
sheet; standard centronics parallel; 
optional RS-232C (serial). 


Remember! These prices 
are for complete packages 
—nomoretopay! 
Demonstrations 
every hour! 


MANY MORE PRINTERS FAST Mail Order 
AVAILABLE. 4,000s SC!(UK) Unit 16, Inmans Lane, Shee’ 


All with dipswitches set for you by our experienced staff 


OFBARGAINS— Foecosta 


Petersfield, Hants GU32 2AN 
il Order 


SENDNOWFOR sci (UK) eaceae Petersfield, 
THEFAMOUS Hants GU32 2BR. 
SCI(UK) om 073068524. 


24 hour nationwide delivery by Securicor £9.50 + VAT. rey, oe 
Bankers orders; Building Society Cheques; Postal 
Orders; same day despatch. All orders covered by the 
Mail Order Protection Scheme. 
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elex 88626 MYNEWSG 


by Meyelopment. 


The Data Harvest VLI is a low cost, autonomous, flexible data capture unit having widespread applications in the 
fields of industrial and scientific research and higher education. 

It functions as a low cost 4-channel transient recorder, data logger, waveform generator and programmable computer interface, 
providing cost-effective solutions to your research problems. 

The VLI supports displays of captured data on existing laboratory equipment such as oscilloscopes, pen recorders, printers 
and microcomputers, leading to optimum system configuration. 

Two way communication with a microcomputer enables data analysis and storage on disc together with waveform synthesis 
facilities. 


The VLI contains: 


* Its own microprocessor so that it can function independently of the microcomputer. 
* A powerful suite of applications programmes in ROM, eliminating the need to write one’s own machine code programmes. 
* A battery protected CMOS RAM for data storage when 


the supply is unplugged and for use in the field * A fast digital to analog converter for oscilloscope 
* A fast analog to digital converter for display of captured data and waveform 
waveform acquisition. generation. 


* Analog = signal _ conditioning 
circuitry to cover a wide range of 
input voltages. 


* The VLI’s own 7 segment display allows 

time and voltage measurements and a 

bright-up cursor is displayed on the 
oscilloscope 


‘Data Harvest Limited, 28 Lake Street, 
- Leighton Buzzard, Beds. LU7 8RX. 
Telephone: Leighton Buzzard (0525) 373666 
Telex: 837857 A/B CHIBUS 


Also available from STC Electronic Services, 
Telephone (0279) 26777 
Telex 81525 


The amazing Maplin Catalogue is here again! 
The new edition is packed with hundreds and 
hundreds of new electronic components to bring 
you right up to date with all the latest 
developments. As all home constructors agree 
(and a good many professionals too) the Maplin 
Catalogue is the one essential piece of equipment 
they really need. And now with all our prices on 
the page the Maplin Catalogue is better value 
than ever. 


On Sale From 10th November 1984. 


Pick up a copy as soon as it’s published at any 
branch of W.H. Smith or in one of our shops. The 


price is still just £1.35, or £1.75 by post from our iycltting” =e ‘ 
Rayleigh address (quote CA02C). Sectig, Kit yee —_ 
‘4 % 
amas Oy ge 
ee =a 4 \ ess A — 
Post this coupon now for your copy of the 1985 catalogue. | ™ a 4 tomes 
| Price £1.35 + 40p post and packing. If you live outside the U.K. ¢ 
| send £2.40 or 11 International Reply Coupons. 3 | 
| Tenclose £1.75. | 


_| Lif oot 
é OK 
Maplin Electronic Supplies Ltd. Mail Order: P.O: Box 3, Rayleigh, Essex SS6 8LR a0 
Tel: Southend (0702) 552911. eShops at:159-161 King Street, Hammersmith, 
London W6. Tel: 01-748 0926. ©@8 Oxford Road, Manchester. Tel: 061-236 0281 
ES \ eLynton Square, Perry Barr, Birmingham. Tel: 021-356 7292. 


©282-284 London Road, Westcliff-on-Sea, Essex. Tel: O702-554000. 


ELECTRONIC SUPPLIES LTD  e46-48 Bevois Valley Road, Southampton. Tel: 0703-25831. All shops closed all day Monday. 


